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We calculate light-front wave functions of mesons, baryons and pentaquarks in a model including
constituent mass (representing chiral symmetry breaking), harmonic confining potential, and 4-
quark local interaction of ’t Hooft type. The model is a simplified version of that used by Jia
and Vary. The method used is numerical diagonalization of the Hamiltonian matrix, with certain
functional basis. We found that the nucleon wave function displays strong diquar correlations, unlike
that for Delta (decuplet) baryon. We also calculate 3-quark-5-quark admixture to baryons, and the
resulting antiquark sea PDF.
I. INTRODUCTION
A. Various roads towards hadronic properties
Let us start with a general picture, describing various
approaches in the theory of hadrons, identifying the
following:
(i)Traditional quark models (too many to mention
here) are aimed at calculation of static properties (e.g.
masses, radii, magnetic moments etc). Normally all
calculations are done in hadron’s rest frame, using
certain model Hamiltonians. Typically, chiral symmetry
breaking is included via effective “constituent quark”
masses, the Coulomb-like and confinement forces are
included via some potentials. In some models also a
“residual” interaction is also included, via some 4-quark
terms of the NJL type.
(ii) Numerical calculation of Euclidean-time two-
and three-point correlation functions is another general
approach, with a source and sink operators creating
a state with needed quantum numbers, and the third
one in between, representing the observable. Originally
started from small-distance OPE and the QCD sum
rule method, it moved to intermediate distances (see
review e.g. in [1]), and is now mostly used at large
time separations ∆τ (compared to inverse mass gaps in
the problem 1/∆M) by the lattice gauge theory (LGT)
simulations. This condition ensure “relaxation” of the
correlators to the lowest mass hadron in a given channel.
(iii) Light-front quantization using also certain model
Hamiltonians, aimed at the set of quantities, available
from experiment. Deep inelastic scattering (DIS), as well
as many other hard processes, use factorization theorems
of perturbative QCD and nonperturbative parton distri-
bution functions (PDFs). Hard exclusive processes (such
as e.g. formfactors) are described in terms of nonpertur-
bative hadron on-light-front wave functions (LCWFs),
for reviews see [2, 3].
(iv) Relatively new approach is “holographic QCD”,
describing hadrons as quantum fields propagating in the
“bulk” space with extra dimensions. It originally sup-
posed to be a dual description to some strong-coupling
regime of QCD, and therefore was mostly used for de-
scription of Quark-Gluon Plasma (QGP) phase at high
temperatures. Nevertheless, its versions including con-
finement (via dilaton background with certain “walls”
[4] ) and quark-related fields (especially in the so called
Veneziano limit in which both the number of flavors and
colors are large Nf , Nc → ∞, Nf/Nc = fixed [5] ) do
reproduce hadronic spectroscopy, with nice Regge tra-
jectories. The holographic models also led to interesting
revival of baryons-as-solitons type models, generalizing
skyrmions and including also vector meson clouds. Brod-
sky and de Teramond [6] proposed to relate the wave
functions in extra dimension z to those on the light cone,
identifying z with certain combination of the light cone
variables ζ. Needless to say, all of these are models con-
structed “bottom-up”, but with well defined Lagrangians
and some economic set of parameters, from which a lot
of (mutually consistent) predictions can be worked out.
While (i) and (iv) remain basically in realm of model
building, (ii) remains the most fundamental and consis-
tent approach. Lattice studies, starting from the first
principles of QCD had convincingly demonstrated that
they correctly include all nonperturbative phenomena.
They do display chiral symmetry breaking and confine-
ment, and reproduce accurately hadronic masses. Yet
its contact with PDFs and light-front wave functions re-
mains difficult. The light front direction, on the other
hand, for decades relied on perturbative QCD, in denial
of most of nonperturbative physics.
The aim of the present paper is to bridge the gap
between approaches (ii) and (iii). It is a kind of pi-
lot project, using a particular quark model (deliberately
stripped to its “bare bones”) and then performing consis-
tent dynamical calculations of the light front wave func-
tions in it. It follows directly the approach of Jia and
Vary Ref[7] to pion and rho mesons. We extended its
applications to baryons, Delta (decuplet) and the pro-
ton (the octet), the 5-quark systems (pentaquarks), and
finally to 3 quark - 5 quark mixing, dynamically address-
ing the issue of the non-perturbative antiquark sea.
The model Hamiltonian has three terms: (i) the con-
stituent mass term, representing the chiral symmetry
breaking; (ii) harmonic-type confining potential; and last
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2but not least (iii) the 4-quark local interaction of Nambu-
Jona-Lasino (NJL) type. One simplification we use is
to consider only the longitudinal degrees of freedom, ig-
noring the transverse motion. Another is to reduce the
complicated NJL operator to a single topology-induced
’t Hooft vertex [8] . This latter step is explained in the
next subsection.
B. Topology-induced multiquark interactions
Nambu and Jona-Lasinio 1961 paper [9] was an amaz-
ing breakthrough. Before the word “quark” was invented,
and one learned anything about quark masses, it postu-
lated the notion of chiral symmetry and its spontaneously
breaking. They postulated existence of 4-fermion inter-
action, with some coupling G, strong enough to make a
superconductor-like gap even in fermionic vacuum. The
second important parameter of the model was the cut-
off Λ ∼ 1GeV , below which their hypothetical attractive
4-fermion interaction operates.
After discovery of QCD, gauge field monopoles and in-
stantons, a very curious relations was found [8], between
the Dirac operator and background gauge topology: they
have certain zero modes related to the topological charge.
This mathematical phenomenon has direct physical con-
sequences, multi-quark interaction vertex described by
the so called ’t Hooft effective Lagrangian. Since in QCD
it includes all three flavors of light quarks, u, d, s, it is a 6-
quark effective vertex, schematically shown in Fig. 1(a).
Note its key feature, opposite chiralities L,R of the in-
coming and outgoing quarks: it is so because in order to
have zero modes of the Dirac equation, quarks and anti-
quarks should have the same magnetic moments. Unlike
vectorial interaction with non-topological glue, this La-
grangian directly connect left and right components of
quark fields, explicitly breaking U(1)a chiral symmetry.
With the advent of the instanton liquid model (ILM)
[10] it became clear that it provides an explanation to the
origins of hypothetical NJL interaction. The NJL cou-
pling GNJL and cutoff ΛNJL were substituted by other
two parameters, the instanton 4d density n and the typ-
ical size ρ. Like the NJL action, t’ Hooft effective ac-
tion also preserves the SU(Nf ) chiral symmetry, but is
also strong enough to break it spontaneously, creating
nonzero quark condensates 〈s¯s〉, 〈u¯u〉 6= 0 appearing in
diagrams (c,d) of Fig.1. The residual 4-quark (u¯u)(d¯d)
interaction, induced by the diagrams (b,c), is the one
to be used below. Note, that unlike the NJL action, it
explicitly breaks the chiral Uc(1) symmetry.
In 1990’s the so called “interacting instanton liquid
model”, which numerically solved the vacuum properties
using ’t Hooft Lagrangian to all orders, providing hadron
spectroscopy and Euclidean correlation functions, for re-
view see [11]. Recent advances to finite temperatures and
QCD phase transitions at finite temperature is based on
instanton constituents, the “instanton dyons: we do not
go into that here and only comment that the structiure
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FIG. 1: Schematic form of the 6-quark ’t Hooft effective La-
grangian is shown in fig (a). If quarks are massive, one can
make a loop shown in (b), reducing it to 4-fermion opera-
tor. Note a black rhomb indicating the mass insertion into
a propagator. We only show it for s quark, hinting that for
u, d their masses are too small to make such diagram really
relevant. In (c,d) we show other types of effective 4-fermion
vertices, appearing because some quark pairs can be absorbed
by a nonzero quark condensates (red lines).
of the ’t Hooft Lagrangian remains the same.
In this pilot study we would simplify this residual 4-
fermion interaction, as much as possible, assuming that
’t Hooft effective action is local. This implies that the
instanton radius (or 1/ΛNJL) is much smaller than typ-
ical hadronic sizes, ρ  Rhadrons and therefore can be
neglected. With this assumption, the residual 4-fermion
interaction has only one parameter, the coupling.
It needs to be stated that such simplification goes with
a certain price: the wave functions get singular at x→ 1
causing bad convergence of their expansion in basis func-
tions: we will terminate series by hand. Let us add, that
small size of QCD topological objects also produce tech-
nical difficulties for lattice simulations: many quantities
(and PDF moments are among them, see e.g. [12]) show
significant dependence on the value of lattice spacing a
down to very fine lattices, with a ∼ 1/(2 − 3GeV ), so
coninuum extrapolation a→ 0 is a nontrivial step.
Small sizes of instanton and instanton-dyons explain
few other puzzles, known in hadronic physics and by lat-
tice practitioners. We will not discuss phenomena related
to strange quark mass in this work, but notice in pass-
ing, the “puzzle of strong breaking of the SU(3) flavor
symmetry”. Naively, in NJL-like models
ms ∼ 0.1GeV  ΛNJL ∼ 1GeV
is a small parameter, and expansion in it should be well
behaved. However, it is far from being seen in the real
and numerical data. One particular manifestation of it,
observed e.g. in recent lattice work already mentioned
[12], is that PDF moments for various octet baryons
3N,Λ,Σ are very different. The SU(3) flavor symmetry
is broken at 100% level. Its explanation in ILM is also
related to small sizes of the topological objects. The
4-fermion vertex of Fig1(b) is proportional to (chirality-
flipping) factor msρ. (appearence of ρ is obvious from
dimensional consideration.) The effective vertices gener-
ated by diagrams (c,d) are proportional to the respec-
tive quark condensates, as indicated. For convenience,
the sum of (b) and say (c) vertex is written in a form
(ms +M
∗
s )ρ where the so called determinantal mass M
∗
(not to be confused with the constituent quark mass) can
be calculated for small-size instanton a la OPE to be
M∗f =
2pi2
3
|〈q¯fqf 〉|ρ2 (1)
and, by coincidence of numbers, is comparable to ms.
Therefore, the effective 4-fermi interactions for light and
strange quarks turns out to be factor two different! )
Although we would not discuss chiral symmetry break-
ing and chiral perturbation theory below, it is tempting
to mention one more observation, very puzzling to lattice
practitioners. It is related not with strange quark mass,
but with the light quark masses mu,md. Those are only
few MeV in magnitude and, naively, a chiral extrapola-
tion to mu,md → 0 should just be linear. Yet in practice,
many observables show nonlinear mass dependences. The
answer, at least the one coming from ILM, is that the
chiral condensate, made of collectivized instanton zero
modes, has a spread of Dirac eigenvalues proportional to
overlaps of zero modes of individual instantons. To form
a condensate, quark needs to hop from one instanton to
the next. The overlap of their zero modes is surprisingly
small because the topology ensemble is rather dilute
∆λ ∼ ρ2/R3 ∼ 20MeV (2)
comparable to quark masses used on the lattice. Here
R ∼ 1 fm is a typical distance between instantons. It is
1/R3 because such is the propagator of massless quark
in 4d, and two ρ factors are two couplings of a quark to
two instantons.
C. Comments on perturbative evolution and twist
expansion
Completing the Introduction, we would like to add
some comments clarifying relations between the model
calculation of the LFWFs, presented below and in other
works, with studies of the perturbative processes, involv-
ing gluon and quark-antiquark production. While generic
by themselves, these comments had created discussion in
literature, so perhaps they are worth to be repeated.
The hadrons – e.g. a pion or a fully polarized proton
– are of course single quantum states, described by their
multibody wave functions. On the other hand, the PDFs
we used to deal with using the parton model are single-
body density matrices. In principle, they should be cal-
culated from the wave functions, by integrated out vari-
ables relating to other partons. A single struck parton,
being a subsystem, posesses entanglement entropy with
the rest of the state, as recenly pointed out by Kharzeev
and Levin [13].
Furthermore, the celebrated and widely used DGLAP
evolution equation is basically a version of Boltzmann ki-
netic equation, with “splitting functions” describing the
gain and loss in PDFs as the resolution Q2 changes. As
for any Boltzmann equation, one can define the (ever in-
creasing) entropy. Also important to note, as any other
single-body Boltzmann equation, DGLAP is based on im-
plicit assumption that higher correlations between bodies
are small and can be neglected. Therefore, it may ap-
pear strange that DGLAP is successfully applied to the
nucleon, in which diquark correlations are known to be
so strong, that it often is treated as 2-body system (e.g.
the nucleon Regge trajectories are nearly the same as for
mesons).
To understand that there is no contradiction, one needs
to have a look at evolution including not only the lead-
ing twist operators, whose pQCD evolution is described
by DGAP, but think of higher twist operators as well.
In particular, general OPE expansion for deep-inelastic
scattering include gluon-quark and even 4-fermion oper-
ators, see e.g. [14]. Their matrix elements is precisely
the place where inter-parton correlations are included.
However, these operators are suppressed by powers of
1/Q2, and are normally ignored in DGLAP applications
for hard processes at large Q.
Three lessons from this discussion: (i) A nucleon has
no entropy, but its PDFs have. (ii) DGLAP is a kinetic
equation, ignoring correlations between partons but ex-
plaining the entropy growth. It is good at high Q. (iii)
Attempting to build a bridge between hadronic mod-
els and pQCD description, one thinks about the scale
Q ∼ 1GeV 2, where correlations and higher twist effects
need to be included. Observing parton correlations is
hard, not done yet, but still in principle possible.
II. FEW-BODY KINEMATICAL VARIABLES
ON THE LIGHT FRONT
Textbook introduction to few-body quantum mechan-
ics starts usually with introduction of Jacobi coordinates,
eliminating the center-of-mass motion. Those can be
used for transverse coordinates, but not for momentum
fractions xi, i = 1..N . In this section we propose a set
of N − 1 coordinates in which one can conveniently de-
scribe dynamics with longitudinal momentum fractions
x1...xN , with the constraint
N∑
i
xi = 1, (3)
But before we do so, let us comment that the number
of particles N and variables N − 1 in the problems to be
dealed with need not to be fixed. Although such situa-
tion is unlike to what is usually described in textbooks,
4it is rather common in realistic applications of quantum
mechanics. For example, complicated atoms or nuclei are
described in a basis with closed shells, plus several nu-
cleons (or electrons) above it, plus an indefinite number
particle-hole pairs. LFWS similarly should have indefi-
nite number of quark-antiquark pairs.
In general, light front wave functions (LFWF) consist
of sectors with N particles, with N changing from some
minimal number Nmin (2 for mesons, 3 for baryons) to
infinitity. The variables should satisfy in each sector.
In this paper we will make some drastic simplifications,
in particular:
(i) we will ignore transverse momenta, as already men-
tioned, and focus on the LFWF dependence on the lon-
gitudinal momentum fractions xi only.
(ii) as we focus on 4-quark interactions, we will ignore
gluons and processes involving them. So our particles
will be only quarks. They would be dressed due to chiral
symmetry breaking and thus have effective “constituent
quark masses”.
(iii) while each N -sector will be described by a space with
certain appropriate number of basis states, the corre-
sponding polynomials, we will truncate the Hilbert space
to minimal and next-to-minimal (Nmin and Nmin + 2)
sectors. While the former dominate the valence quark
structure functions, the latter will be needed to discuss
the “sea” quarks and antiquarks.
So, our operational Hilbert state would including
states with 2 and 4 quarks for mesons, and 3 and 5 for
baryons. Let us discuss these sectors subsequently, ex-
plaining more convenient variables and the integration
measure for each sector. In selecting the kinematical
variables one would like to include the constraint ex-
plicitly, yet keeping the integration measure factorizable
and with the boundaries
2-particle sector is the simplest case. With two mo-
mentum fractions, x1, x2 and the constraint (3) there re-
mains a single variable. For reasons to become clear soon,
we select it to be their difference
s = x1 − x2 (4)
in terms of which
x1 =
1 + s
2
, x2 =
1− s
2
(5)
The commonly used integration measure take the form∫
dx1dx2δ(x1 + x2 − 1)x1x2... =
∫ 1
−1
ds
(1− s)(1 + s)
4
...(6)
The polynomials used in this case, with natural weight
(1 − s)2, are Gegenbauer polynomials C3/2n (s) or Jacobi
P 1,1n (s).
3-particle sector has been discussed extensively in
literature such as [15]. Two kinematical variables sug-
gested in this case are
s =
x1 − x2
x1 + x2
, t = x1 + x2 − x3 (7)
in terms of which
x1 =
(1 + s)
2
(1 + t)
2
, x2 =
(1− s)
2
(1 + t)
2
, (8)
and the integration measure∫
(
∏
i
dxi)δ(
∑
i
xi − 1)(
∏
i
xi)... = (9)
∫ 1
−1
∫ 1
−1
dsdt
(1− s)(1 + s)(1− t)(1 + t)3
25
...
is indeed factorized. Therefore one can split it into two
and select appropriate functional basis. In its choice we
however would deviate from that in [15] (because we do
not consider perturbative renormalization and anoma-
lous dimensions of the operators) and will use
ψn,l(s, t) ∼ P 1,1n (s)P 1,3l (t) (10)
4-particle sector follows the previous example.
Three variables are defined as
s =
x1 − x2
x1 + x2
, t =
x1 + x2 − x3
x1 + x2 + x3
,
u = x1 + x2 + x3 − x4 (11)
producing the integration measure∫
(
∏
i
dxi)δ(
∑
i
xi − 1)(
∏
i
xi)... = (12)
∫ 1
−1
∫ 1
−1
∫ 1
−1
dsdtdu
(1− s)(1 + s)(1− t)(1 + t)3(1− uu)(1 + uu)5
32768
...
The functional basis is then
ψn,l,m(s, t) ∼ P 1,1n (s)P 1,3l (t)P 1,5m (u) (13)
5-particle sector is our last example: now the four
variables, collectively called zi, i = 1, 2, 3, 4 are defined
by
s =
x1 − x2
x1 + x2
, t =
x1 + x2 − x3
x1 + x2 + x3
, (14)
u =
x1 + x2 + x3 − x4
x1 + x2 + x3 + x4
, w = x1 + x2 + x3 + x4− x5
The principle idea can also be seen from the inverse re-
lations
x1 =
1
24
(1 + s)(1 + t)(1 + u)(1 + w)
x2 =
1
24
(1− s)(1 + t)(1 + u)(1 + w)
5x3 =
1
23
(1− t)(1 + u)(1 + w),
x4 =
1
22
(1− u)(1 + w) (15)
x5 = 1− x1 − x2 − x3 − x4 = 1
2
(1− w)
The integration measure follows the previous trend,
being factorizable∫
dsdtdudw
16777216
(1− s)(1 + s)(1− t)(1 + t)3 (16)
×(1− u)(1 + u)5(1− w)(1 + w)7...
The orthonormal polynomial basis to be used is by now
obvious,
ψlmnk(s, t, u, w) ∼ P 1,1l (s)P 1,3m (t)P 1,5n (u)P 1,7k (w) (17)
with normalization constants determined numerically.
III. MESONS AS TWO-QUARK STATES
LFWFs for pion and rho mesons has been studied in
Jia-Vary (JV) paper [7]. Their Hamiltonian has four
terms including (i) the effective quark masses coming
from chiral symmetry breaking; (ii) the longitudinal con-
finement; (iii) the transverse motion and confinement;
and, last but not least, (iv) the NJL 4-quark effective
interaction
H = HM +H
||
conf +H
⊥
conf +HNJL (18)
HM =
M2
x1
+
M¯2
x2
H
||
conf =
κ4
(M + M¯)2
1
J(x)
∂xJ(x)∂x
H⊥ = ~k2⊥
( 1
x1
+
1
x2
)
+ κ4x1x2~r
2
⊥
where M,M¯ are masses of quark and antiquark, κ is the
confining parameter, J(x) = x1x2 = (1− s)2/4 is the in-
tegration measure, ~k⊥, ~r⊥ are transverse momentum and
coordinate. If the masses are the same, however, one can
simplify it
1
x1
+
1
x2
=
1
x1x2
=
4
(1− s2)
and therefore the matrix element of HM simply lack the
factor (1 − s2) normally present in the integration mea-
sure.
While we follow the JV work in spirit, we do not follow
it in all technical details. The reason is we intent to
widen the scope of the study, to 3,4,5-quark sectors, and
we need to keep uniformity of approach for all of them.
The main deviation is that we will ignore details of
the transverse motion, and simply add the mean 〈H⊥〉
to hadronic masses, where appropriate. The reason for
it is clear: one needs to keep the size of Hilbert space
manageable.
Another modification is technical. The functional ba-
sis selected by JV was the eigenfunctions of the two first
terms in the Hamiltonian. We do not find it either im-
portant or especially beneficial, since full Hamiltonian is
non-diagonal and is numerically diagonalized anyway.
Another provision, limited to two-quark systems, is
parity of the wave function, which is good quantum num-
ber. So we select (in this section only!) the set of even
harmonics (polynomials of z2).
The set of functions is normalized, so that∫
dsJ(s)ψn1(s)ψn2(s) = δn1n2 (19)
and then calculate < n1|H|n2 > matrix for all three
terms of the Hamiltonian. in general, if quarks have dif-
ferent masses (as in K,K∗ mesons). The confining term
we borrowed from [7] and use it in the form
Hconf = − κ
4
M2q
∂
∂s
J(s)
∂
∂s
(20)
where J(s) = (1− s2)/4 is the integration measure. Two
derivatives over momenta are quantum-mechanical ver-
sion of the (longitudinal) coordinate sqiared: so it can
be called “a longitudinal version of the harmonic confine-
ment”. The measure appearing between the derivatives
is there to ensure that this term is a Hermitian operator.
Quartic interaction we use, as explained already, is not
some version of NJL operator, but rather its significant
part, namely the topology-induced ’t Hooft Lagrangian.
As explained above, its chiral structure is such that it
does not contribute to vector mesons (chiral structure
LL + RR). It means that diagonalizing the first two
terms of the Hamiltonian we already get predictions for
their wave function.
The value of the parameters we use, Mq =
.337GeV, κ = .227GeV , are just borrowed from JV pa-
per [7] one gets the ground state mass mρ ≈ 700MeV . It
is 10% lower than the experimental and Jia-Vary value,
as we neglected the confinement in transverse direction.
For the ground ρ state we have then the WF of the
approximate polynomial form given in Appendix. Note
that it has rather narrow peak near the symmetry point
z = 0 or x1 = x2, and is very small near the kinematical
boundaries.
Now we add the 4-fermion interaction, shown in Fig.2.
Note that the left-hand-side and the right-hand-side in-
clude independent integrations, over (x1, x2) in one state
6and over (x′1, x
′
2) in the other. But since this gives to-
tal probability of any values, the corresponding matrix
is proportional to this curious matrix Mall ones which has
all matrix element being just 1:
Hn1,n2NJL = ±G2Mall ones (21)
Mn1,n2all ones ≡ 1
The sign minus correspond to 4-fermion attraction in the
pions, the sign plus to repulsion in the η′ channel. Let
us explain why it is so, using the simplest 2-flavor case,
in which
|pi0〉 ∼ 1√
2
(u¯u+ d¯d)
and the isospin zero configuration orthogonal to it η (be-
coming η′ in three-flavor theory) is
|η〉 ∼ 1√
2
(u¯u− d¯d)
In matrix elements of the Hamiltonian, 〈pi0|H|pi0〉 and
〈η|H|η〉, the nondiagonal operator (u¯u)(d¯d) contribute
with the opposite sign, making the pion light and η heavy.
The opposite sign here is well known manifestation of
explicit Ua(1) breaking.
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FIG. 2: default
Adding this last term of the Hamiltonian to the first
two, and diagonalizing, we obtain masses of these states.
The coupling we select from the requirement that pion
be massless, which leads to mesonic effective coupling
G ≈ 0.65GeV 2.
The probability to find a quark at momentum frac-
tion x, P = x(1− x)ψ2(x), should correspond to valence
structure functions. (Of course, we still are in 2-quark
sector and have no sea. There is no pQCD evolution and
gluons. )
The results from the diagonalization of H, for the
lowest states in the rho, pion and eta-prime channels
are plotted in Fig.3. Note that the predicted PDF
for ρ meson (in which the 4-fermion interaction is pre-
sumed to be absent) is peaked near the symmetric point
x = 1/2, s = 0. The pion one, in contrast, has a com-
pletely different flat shape, . As one compares the lower
plot to our result, one should keep in mind the fact that
the PDF include also contribution from sectors with the
quark number larger than 2, while ours (so far) do not.
Two historic remarks: (i) one needs to mention an
early model of the so called “double-hump” pion wave
function suggested in 1980’s by Chernyak and Zhitnit-
sky, in our notations corresponding to the first harmonics
ψpi(s) ∼ s. Our result is not of course in agreement with
it, but the 4-quark interaction does make the distribution
much flatter, as compared to “asymptotic” distribution
from the measure ∼ x(1−x) = (1−s2)/4, corresponding
to the zeroth harmonics ψpi(s) = const(s).
(ii) Pion wave function was calculated within the instan-
ton liquid model in [16]: to the extent we can compare
the results are similar.
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TABLE I. Dependence of the PDF fitting parameters on the longitudinal basis cuto↵ Lmax. With Nmax = 8, the extrapolations
are carried out by fitting to quadratic functions of L 1max.
Lmax 8 12 16 20 24 28 32 Extrapolated to +1
⇡+ a = b 0.8045 0.6978 0.6549 0.6351 0.6249 0.6195 0.6163 0.5961
K+ a 0.7415 0.6823 0.6611 0.6500 0.6500 0.6403 0.6414 0.6337
K+ b 1.0002 0.9193 0.8907 0.8757 0.8761 0.8625 0.8643 0.8546
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FIG. 2. (Color online) xf⇡(x) as a function of x for the pion. The grey band corresponds to the pion valence PDF QCD-evolved
from the BLFQ PDF at the initial scale µ20⇡ = 0.240± 0.024 GeV2 to the experimental scale of 16 GeV2. The solid black,
brown dot-dashed, and pink long-dashed lines are the accompanying valence quark, the sea quark, and the gluon distributions
respectively all at µ2 = 16 GeV2. Our valence PDF is compared with the original analysis of the FNAL-E-0615 experiment
data [6] as well as with the reanalysis of the FNAL-E-0615 experiment data [8]. The red band corresponds to the LFHQCD
prediction [33].
ing Lmax. Because the physical PDFs do not depend on
the lo gitudin l cuto↵, these oscillations are numerical
artifacts. To remove such artifacts, we fit the resulting
PDFs using the function
f(x) = xa(1  x)b/B(a+ 1, b+ 1), (12)
for each Lmax 2 {8, 12, 16, 20, 24, 28, 32}. Here
B(a+ 1, b+ 1) is the Euler Beta function that ensures
the normalization of Eq. (12). Subsequently, we fit the
Lmax dependence of these fitting parameters by quadratic
functions on L 1max and extrapolate to Lmax ! +1. The
resulting fitting parameters and their extrapolations are
given in Table I and the input PDFs of the pion and
kaon corresponding to the extrapolations of the fitting
parameters are shown in Fig. 1.
III. PDFS, STRUCTURE FUNCTION, AND
CROSS SECTIONS
A. PDFs and structure function
By performing the QCD evolution, the valence quark
distributions at high µ2 scale can be determined with the
initial input using Eq. (12) with parameters extrapolated
to the infinite longitudinal basis cuto↵ as given in the
last column of Table I. Specifically, we evolve our input
PDFs to the relevant experimental scales µ2 = 16 GeV2
and µ2 = 20 GeV2 with independently adjustable initial
scales of the pion and the kaon PDFs using the DGLAP
equations [73–75]. Here, we use the higher order per-
turbative parton evolution toolkit (HOPPET) to numer-
ically solve the DGLAP equations [81]. We find that the
initial scales increase when we progress from the leading
order (LO) to NNLO. Meanwhile the evolved PDFs fit
better to the experimental data demonstrated by smaller
values of  2 per degree of freedom (d.o.f.) at higher or-
ders, as shown in Table II. Since the results from the
higher order DGLAP equation appears more reliable due
to higher initial scales, only the results for the PDFs at
NNLO are presented in this paper.
We adopt µ20⇡ = 0.240± 0.024 GeV2 for the initial
scale of the pion PDF and µ20K = 0.246± 0.024 GeV2 for
the initial scale of the kaon PDF which we determine by
requiring the results after NNLO DGLAP evolution to
fit both the pion PDF data from the FNAL-E-0615 ex-
periment [6] and the ratio uKv /u
⇡
v data from the CERN-
NA-003 experiment [7]. At our central value of the ini-
tial scales, the  2 per d.o.f. for the fit of the pion PDF
is 3.64, whereas for the ratio uKv /u
⇡
v , the corresponding
FIG. 3: Upper: momentum distribution for pion, rho and
eta-prime mesons, calculated in the model. Lower (from [18])
comparison between the measured pion PDF (points) and the
JV model (lines).
Note surprisingly, the PDF for “repulsive” η′ channel
moves in the opposit direction. In fact two maxima re
predicted, the larger one above x = 1/2 and a small one
near x = 1/4. While these predictions is not possible to
verify experimentally, one in principle should be able to
compare it with lattice data and other models.
IV. BARYONS AS THE THREE INTERACTING
QUARKS
In this pilot study we will pay little atte tion to
quark/antiquark spin states. Like transverse motion, it
will be delegated to later studies with larger functional
7basis. Let us just mention that 3-quark wave functions
we will be discussing are, for Delta baryon
|∆++〉 ∼ ψ∆(xi)|u↑(x1)u↑(x2)u↑(x3)〉 (22)
and for the proton
|p ↑〉 ∼ ψp(xi)
(|u↑(x1)u↓(x2)d↑(x3)〉 (23)
−|u↑(x1)d↓(x2)u↑(x3)〉
)
and in what follows we will focus on the former com-
ponent, in which the d quark has the last momentum
fraction x3. For a review see [17].
Let us just mention that some empirical information
about 3-quark LFWF of the nucleons come from exclu-
sive processes. Theory of these functions is, to our knowl-
edge, reduced to evaluation of certain moments, origi-
nally via QCD sum rules and now from lattice studies.
The calculation of the pQCD evolution as a function of
Q2, using the matrix of anomalous dimensions for lead-
ing twist operators was done in [15]. For doing so, it was
important to use the so called conformal basis
ΨN,n(xi) ∼ (1 + t)nP (2n+3,1)N−n (−t)C3/2n (s) (24)
where P
(a,b)
l (z) and C
m
n (z) are Jacobi and Gegenbauer
polynomials.the readers (Both are defined on z ∈ [−1, 1]
and form the orthonormal basis, with the weight func-
tions (1 − z)a(1 + z)b and (1 − z2)m−1/2 , respectively.)
For consistency, will be using slightly different set of func-
tions defined (24) as orthogonal set. (We omit the dis-
cussion of normalization coefficients of these functions,
which are known but not particularly instructive.)
The first physical effect we would like to incorporate is
the part of the effective Hamiltonian coming from chiral
symmetry breaking, the constituent quark masses term
Hmass = M
2
q
( 1
x1
+
1
x2
+
1
x3
)
(25)
The masses we use are the same as used in the fit for
mesons in [7].
The second included effect is confinement. We remind
that since xi are momenta, the longitudinal coordinate
are quantum conjugate to them, or i∂/∂xi. Making it as
simple as possible, we follow what is done for mesons in
[7], we define this part of the Hamiltonian in the following
form, in s, t coordinates
Hconf = − κ
4
J(s, t)M2q
[ ∂
∂s
J(s, t)
∂
∂s
+
∂
∂t
J(s, t)
∂
∂t
]
(26)
with the measure function J(s, t) appearing in the s, t,
integration. Note that coefficient 4 in denominator is
missing: this is cancelled by factor 4 coming from a dif-
ference between derivatives in x and s, t variables.
The third (and the last) effect we incorporate in this
work is the topology-induced 4-quark interactions. Note
that topological ’t Hooft Lagrangian is flavor antisym-
metric. This means that it does not operate e.g. in
baryons made of the same flavor quarks, like the ∆++ =
uuu. Another reason why the ’t Hooft vertex should be
absent is in any states in which all chiralities of quarks
are the same, like LLL. For both these reasons, ∆++
is not affected by topology effects, therefore serving as
a benchmark (like the ρ meson did in the previous sec-
tions).
Thus, we have a prediction for the masses of ∆ baryons
and their excited states, as well as the corresponding
LFWFs. Using the quark mass and confining parameter
same as mesons, we get the mass squared of the lowest 3-
quark state to be 1.28GeV 2. Following what we learned
from mesonic case about transverse energy correction, we
add it twice and get
M∆ =
√
1.28 + 2× .12 = 1.23GeV (27)
in perfect agreement with the experimental Bright-
Wigner mass M∆ = 1.230− 1.234GeV
Couple of other comments at this point:
(i) Without confining term, the mass squared of the low-
est 3-quark state is only slightly smaller, 1.11GeV 2. This
is because this state is dominated by the lowest harmon-
ics, as we will show below, and the Laplacian in it is zero.
In other words, the predicted LFWS of Delta is rather
flat.
(ii) The mass squared of the next state is 1.679GeV 2,
and with a transverse correction it leads to
M∆ =
√
1.679 + 2× .12 = 1.39GeV (28)
Experimentally, the second ∆′ state has Bright-Wigner
mass higher, at 1.5−1.7GeV . We generally do not expect
the model to adequately describe the excited states, since
transverse degrees of freedom are not really represented
in the WF.
The next step is implementation of 4-quark residual
interaction. In the notations used (23), we focus on the
former proton state, in which d quark has momentum
fraction x3. Unlike general NJL operators, the topology-
induced one is flavor antisymmetric, acting in (ud) chan-
nel only. So, in principle there can be diagrams (a) and
(b), shown in Fig.4, with interaction in (2,3) and (1-3)
pairs, but none in uu pair due to Pauli principle for the
quark zero modes. Furthermore, the topology-induced
NJL-like local attractive term only appear in the spin-
zero diquark channel, and therefore spin directions of
u and d quarks must be opposite. This eliminates the
diagram (b). Note also, that two u quarks are distin-
guishable as they have opposite spins: thus there is no
exchange diagrams.
The kinematics of the diagram is as follows. In gen-
eral, a transition amplitude from initial set x1, x2, x3 of
kinematical variables to the final ones x′1, x
′
2, x
′
3 include
4 integrations. However, since one of the quarks does
not participate, there is always one delta function for
non-interacting quark (e.g. for (a) interacting, x1 = x
′
1,
8x1
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<latexit sha1_base64="TQ33fRXyPFe tK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9 gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6 tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j +WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+B lVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV 70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/ jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfO YQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFe tK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9 gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6 tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j +WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+B lVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV 70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/ jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfO YQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFe tK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9 gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6 tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j +WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+B lVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV 70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/ jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfO YQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFe tK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9 gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6 tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j +WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+B lVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV 70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/ jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfO YQ/sD5/AEOuI2i</latexit>
x03
<latexit sha1_base64="j7JnMPub0Ua ZgIBCHRgxmtDUklk=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9 gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1 bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVCbGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZ rF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJ BhZRjhdFrppZommIzxkHYtlVhQHWSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGe lFLxf/87qpia6DjMkkNVSS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+I svL5PWec33av79ZbV+U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKW YO4Q+czx9vxo3T</latexit><latexit sha1_base64="j7JnMPub0Ua ZgIBCHRgxmtDUklk=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9 gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1 bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVCbGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZ rF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJ BhZRjhdFrppZommIzxkHYtlVhQHWSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGe lFLxf/87qpia6DjMkkNVSS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+I svL5PWec33av79ZbV+U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKW YO4Q+czx9vxo3T</latexit><latexit sha1_base64="j7JnMPub0Ua ZgIBCHRgxmtDUklk=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9 gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1 bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVCbGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZ rF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJ BhZRjhdFrppZommIzxkHYtlVhQHWSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGe lFLxf/87qpia6DjMkkNVSS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+I svL5PWec33av79ZbV+U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKW YO4Q+czx9vxo3T</latexit><latexit sha1_base64="j7JnMPub0Ua ZgIBCHRgxmtDUklk=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9 gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1 bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVCbGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZ rF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJ BhZRjhdFrppZommIzxkHYtlVhQHWSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGe lFLxf/87qpia6DjMkkNVSS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+I svL5PWec33av79ZbV+U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKW YO4Q+czx9vxo3T</latexit>
u
<latexit sha1_bas e64="HdrHs+9WrEY+c6wp70bq3BGtMmw =">AAAB6HicbVBNS8NAEJ3Ur1q/qh69L BbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsb oQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+ fikreNUMWyxWMSqG1CNgktsGW4EdhOFN AoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1 FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0 gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+ xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kd FI62kU2M6ImrFe9ebif14vNeGNn3GZpA YlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWws ZUUWZsNiUbgrf68jppX1U9t+o1ryv12z yOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+ fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</ latexit><latexit sha1_bas e64="HdrHs+9WrEY+c6wp70bq3BGtMmw =">AAAB6HicbVBNS8NAEJ3Ur1q/qh69L BbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsb oQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+ fikreNUMWyxWMSqG1CNgktsGW4EdhOFN AoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1 FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0 gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+ xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kd FI62kU2M6ImrFe9ebif14vNeGNn3GZpA YlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWws ZUUWZsNiUbgrf68jppX1U9t+o1ryv12z yOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+ fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</ latexit><latexit sha1_bas e64="HdrHs+9WrEY+c6wp70bq3BGtMmw =">AAAB6HicbVBNS8NAEJ3Ur1q/qh69L BbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsb oQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+ fikreNUMWyxWMSqG1CNgktsGW4EdhOFN AoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1 FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0 gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+ xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kd FI62kU2M6ImrFe9ebif14vNeGNn3GZpA YlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWws ZUUWZsNiUbgrf68jppX1U9t+o1ryv12z yOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+ fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</ latexit><latexit sha1_bas e64="HdrHs+9WrEY+c6wp70bq3BGtMmw =">AAAB6HicbVBNS8NAEJ3Ur1q/qh69L BbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsb oQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+ fikreNUMWyxWMSqG1CNgktsGW4EdhOFN AoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1 FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0 gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+ xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kd FI62kU2M6ImrFe9ebif14vNeGNn3GZpA YlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWws ZUUWZsNiUbgrf68jppX1U9t+o1ryv12z yOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+ fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</ latexit>
u
<latexit sha1_bas e64="HdrHs+9WrEY+c6wp70bq3BGtMmw =">AAAB6HicbVBNS8NAEJ3Ur1q/qh69L BbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsb oQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+ fikreNUMWyxWMSqG1CNgktsGW4EdhOFN AoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1 FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0 gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+ xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kd FI62kU2M6ImrFe9ebif14vNeGNn3GZpA YlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWws ZUUWZsNiUbgrf68jppX1U9t+o1ryv12z yOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+ fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</ latexit><latexit sha1_bas e64="HdrHs+9WrEY+c6wp70bq3BGtMmw =">AAAB6HicbVBNS8NAEJ3Ur1q/qh69L BbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsb oQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+ fikreNUMWyxWMSqG1CNgktsGW4EdhOFN AoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1 FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0 gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+ xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kd FI62kU2M6ImrFe9ebif14vNeGNn3GZpA YlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWws ZUUWZsNiUbgrf68jppX1U9t+o1ryv12z yOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+ fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</ latexit><latexit sha1_bas e64="HdrHs+9WrEY+c6wp70bq3BGtMmw =">AAAB6HicbVBNS8NAEJ3Ur1q/qh69L BbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsb oQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+ fikreNUMWyxWMSqG1CNgktsGW4EdhOFN AoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1 FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0 gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+ xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kd FI62kU2M6ImrFe9ebif14vNeGNn3GZpA YlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWws ZUUWZsNiUbgrf68jppX1U9t+o1ryv12z yOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+ fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</ latexit><latexit sha1_bas e64="HdrHs+9WrEY+c6wp70bq3BGtMmw =">AAAB6HicbVBNS8NAEJ3Ur1q/qh69L BbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsb oQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+ fikreNUMWyxWMSqG1CNgktsGW4EdhOFN AoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1 FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0 gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+ xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kd FI62kU2M6ImrFe9ebif14vNeGNn3GZpA YlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWws ZUUWZsNiUbgrf68jppX1U9t+o1ryv12z yOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+ fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</ latexit>
d
<latexit sha1_bas e64="VFuwgu+V5p0BTRBgWq/UWrlORlI =">AAAB6HicbVBNS8NAEJ34WetX1aOXx SJ4KokIeix68diC/YA2lM1m0q7dbMLuR iihv8CLB0W8+pO8+W/ctjlo64OBx3szz MwLUsG1cd1vZ219Y3Nru7RT3t3bPzisH B23dZIphi2WiER1A6pRcIktw43AbqqQx oHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMG is1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi 1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ 6lksao/Xx+6JScWyUkUaJsSUPm6u+JnM ZaT+LAdsbUjPSyNxP/83qZiW78nMs0My jZYlGUCWISMvuahFwhM2JiCWWK21sJG1 FFmbHZlG0I3vLLq6R9WfPcmte8qtZviz hKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi /Ou/OxaF1zipkT+APn8wfH6Yzo</late xit><latexit sha1_bas e64="VFuwgu+V5p0BTRBgWq/UWrlORlI =">AAAB6HicbVBNS8NAEJ34WetX1aOXx SJ4KokIeix68diC/YA2lM1m0q7dbMLuR iihv8CLB0W8+pO8+W/ctjlo64OBx3szz MwLUsG1cd1vZ219Y3Nru7RT3t3bPzisH B23dZIphi2WiER1A6pRcIktw43AbqqQx oHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMG is1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi 1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ 6lksao/Xx+6JScWyUkUaJsSUPm6u+JnM ZaT+LAdsbUjPSyNxP/83qZiW78nMs0My jZYlGUCWISMvuahFwhM2JiCWWK21sJG1 FFmbHZlG0I3vLLq6R9WfPcmte8qtZviz hKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi /Ou/OxaF1zipkT+APn8wfH6Yzo</late xit><latexit sha1_bas e64="VFuwgu+V5p0BTRBgWq/UWrlORlI =">AAAB6HicbVBNS8NAEJ34WetX1aOXx SJ4KokIeix68diC/YA2lM1m0q7dbMLuR iihv8CLB0W8+pO8+W/ctjlo64OBx3szz MwLUsG1cd1vZ219Y3Nru7RT3t3bPzisH B23dZIphi2WiER1A6pRcIktw43AbqqQx oHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMG is1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi 1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ 6lksao/Xx+6JScWyUkUaJsSUPm6u+JnM ZaT+LAdsbUjPSyNxP/83qZiW78nMs0My jZYlGUCWISMvuahFwhM2JiCWWK21sJG1 FFmbHZlG0I3vLLq6R9WfPcmte8qtZviz hKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi /Ou/OxaF1zipkT+APn8wfH6Yzo</late xit><latexit sha1_bas e64="VFuwgu+V5p0BTRBgWq/UWrlORlI =">AAAB6HicbVBNS8NAEJ34WetX1aOXx SJ4KokIeix68diC/YA2lM1m0q7dbMLuR iihv8CLB0W8+pO8+W/ctjlo64OBx3szz MwLUsG1cd1vZ219Y3Nru7RT3t3bPzisH B23dZIphi2WiER1A6pRcIktw43AbqqQx oHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMG is1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi 1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ 6lksao/Xx+6JScWyUkUaJsSUPm6u+JnM ZaT+LAdsbUjPSyNxP/83qZiW78nMs0My jZYlGUCWISMvuahFwhM2JiCWWK21sJG1 FFmbHZlG0I3vLLq6R9WfPcmte8qtZviz hKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi /Ou/OxaF1zipkT+APn8wfH6Yzo</late xit>
x1
<latexit sha1_base64="KmiCmp/Vi2lHqOrsKrsYkuPSi60=">AAAB63icbVBNS 8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt0dxN2J2IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpB tRyKTRvoUDJu7HhVAWSd4LJbe53HrmxItIPOI25r+hIi1Awirn0NPAqg2rNrbtzkFXiFaQGBZqD6ld/GLFEcY1MUmt7nhujn1KDgkk+q/QTy2PKJnTEexnVVHHrp/NbZ+ QsU4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrtliUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7Yu659a9+8ta46aIowwncArn4MEVNO AOmtACBmN4hld4c5Tz4rw7H4vWklPMHMMfOJ8/QMiNtA==</latexit><latexit sha1_base64="KmiCmp/Vi2lHqOrsKrsYkuPSi60=">AAAB63icbVBNS 8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt0dxN2J2IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpB tRyKTRvoUDJu7HhVAWSd4LJbe53HrmxItIPOI25r+hIi1Awirn0NPAqg2rNrbtzkFXiFaQGBZqD6ld/GLFEcY1MUmt7nhujn1KDgkk+q/QTy2PKJnTEexnVVHHrp/NbZ+ QsU4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrtliUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7Yu659a9+8ta46aIowwncArn4MEVNO AOmtACBmN4hld4c5Tz4rw7H4vWklPMHMMfOJ8/QMiNtA==</latexit><latexit sha1_base64="KmiCmp/Vi2lHqOrsKrsYkuPSi60=">AAAB63icbVBNS 8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt0dxN2J2IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpB tRyKTRvoUDJu7HhVAWSd4LJbe53HrmxItIPOI25r+hIi1Awirn0NPAqg2rNrbtzkFXiFaQGBZqD6ld/GLFEcY1MUmt7nhujn1KDgkk+q/QTy2PKJnTEexnVVHHrp/NbZ+ QsU4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrtliUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7Yu659a9+8ta46aIowwncArn4MEVNO AOmtACBmN4hld4c5Tz4rw7H4vWklPMHMMfOJ8/QMiNtA==</latexit><latexit sha1_base64="KmiCmp/Vi2lHqOrsKrsYkuPSi60=">AAAB63icbVBNS 8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt0dxN2J2IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpB tRyKTRvoUDJu7HhVAWSd4LJbe53HrmxItIPOI25r+hIi1Awirn0NPAqg2rNrbtzkFXiFaQGBZqD6ld/GLFEcY1MUmt7nhujn1KDgkk+q/QTy2PKJnTEexnVVHHrp/NbZ+ QsU4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrtliUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7Yu659a9+8ta46aIowwncArn4MEVNO AOmtACBmN4hld4c5Tz4rw7H4vWklPMHMMfOJ8/QMiNtA==</latexit>
x2
<latexit sha1_base64="Akp+sGFHCQNeqan2vZLSuyZOX9Y=">AAAB63icbVBNS 8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A 2q5FJq3UKDk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFXiFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnVVHHrp/NbZ+ Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrtliUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1cVPEUYJTOIML8OAKGn AHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Qk2NtQ==</latexit><latexit sha1_base64="Akp+sGFHCQNeqan2vZLSuyZOX9Y=">AAAB63icbVBNS 8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A 2q5FJq3UKDk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFXiFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnVVHHrp/NbZ+ Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrtliUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1cVPEUYJTOIML8OAKGn AHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Qk2NtQ==</latexit><latexit sha1_base64="Akp+sGFHCQNeqan2vZLSuyZOX9Y=">AAAB63icbVBNS 8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A 2q5FJq3UKDk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFXiFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnVVHHrp/NbZ+ Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrtliUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1cVPEUYJTOIML8OAKGn AHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Qk2NtQ==</latexit><latexit sha1_base64="Akp+sGFHCQNeqan2vZLSuyZOX9Y=">AAAB63icbVBNS 8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A 2q5FJq3UKDk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFXiFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnVVHHrp/NbZ+ Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrtliUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1cVPEUYJTOIML8OAKGn AHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Qk2NtQ==</latexit>
x01
<latexit sha1_base64="1zqKC5ehDb0t0jkQ7ksR3CZPpZk=">AAAB7HicbVBNS 8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cKphbaUDbbbbt0swm7E7GE/gYvHhTx6g/y5r9x0+agrQ8GHu/NMDMvTKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TJxqxn0Wy1i3Q 2q4FIr7KFDydqI5jULJH8LxTe4/PHJtRKzucZLwIKJDJQaCUbSS/9TzTiu9as2tuzOQZeIVpAYFmr3qV7cfszTiCpmkxnQ8N8EgoxoFk3xa6aaGJ5SN6ZB3LFU04ibIZs dOyYlV+mQQa1sKyUz9PZHRyJhJFNrOiOLILHq5+J/XSXFwFWRCJSlyxeaLBqkkGJP8c9IXmjOUE0so08LeStiIasrQ5pOH4C2+vExa53XPrXt3F7XGdRFHGY7gGM7Ag0 towC00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5w+h/Y3l</latexit><latexit sha1_base64="1zqKC5ehDb0t0jkQ7ksR3CZPpZk=">AAAB7HicbVBNS 8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cKphbaUDbbbbt0swm7E7GE/gYvHhTx6g/y5r9x0+agrQ8GHu/NMDMvTKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TJxqxn0Wy1i3Q 2q4FIr7KFDydqI5jULJH8LxTe4/PHJtRKzucZLwIKJDJQaCUbSS/9TzTiu9as2tuzOQZeIVpAYFmr3qV7cfszTiCpmkxnQ8N8EgoxoFk3xa6aaGJ5SN6ZB3LFU04ibIZs dOyYlV+mQQa1sKyUz9PZHRyJhJFNrOiOLILHq5+J/XSXFwFWRCJSlyxeaLBqkkGJP8c9IXmjOUE0so08LeStiIasrQ5pOH4C2+vExa53XPrXt3F7XGdRFHGY7gGM7Ag0 towC00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5w+h/Y3l</latexit><latexit sha1_base64="1zqKC5ehDb0t0jkQ7ksR3CZPpZk=">AAAB7HicbVBNS 8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cKphbaUDbbbbt0swm7E7GE/gYvHhTx6g/y5r9x0+agrQ8GHu/NMDMvTKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TJxqxn0Wy1i3Q 2q4FIr7KFDydqI5jULJH8LxTe4/PHJtRKzucZLwIKJDJQaCUbSS/9TzTiu9as2tuzOQZeIVpAYFmr3qV7cfszTiCpmkxnQ8N8EgoxoFk3xa6aaGJ5SN6ZB3LFU04ibIZs dOyYlV+mQQa1sKyUz9PZHRyJhJFNrOiOLILHq5+J/XSXFwFWRCJSlyxeaLBqkkGJP8c9IXmjOUE0so08LeStiIasrQ5pOH4C2+vExa53XPrXt3F7XGdRFHGY7gGM7Ag0 towC00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5w+h/Y3l</latexit><latexit sha1_base64="1zqKC5ehDb0t0jkQ7ksR3CZPpZk=">AAAB7HicbVBNS 8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cKphbaUDbbbbt0swm7E7GE/gYvHhTx6g/y5r9x0+agrQ8GHu/NMDMvTKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TJxqxn0Wy1i3Q 2q4FIr7KFDydqI5jULJH8LxTe4/PHJtRKzucZLwIKJDJQaCUbSS/9TzTiu9as2tuzOQZeIVpAYFmr3qV7cfszTiCpmkxnQ8N8EgoxoFk3xa6aaGJ5SN6ZB3LFU04ibIZs dOyYlV+mQQa1sKyUz9PZHRyJhJFNrOiOLILHq5+J/XSXFwFWRCJSlyxeaLBqkkGJP8c9IXmjOUE0so08LeStiIasrQ5pOH4C2+vExa53XPrXt3F7XGdRFHGY7gGM7Ag0 towC00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5w+h/Y3l</latexit>
x02
<latexit sha1_base64="xnuJtscApugQb7gsHD3zkzku764=">AAAB7HicbVBNS 8NAEJ3Ur1q/qh69LBbRU0mKoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV3+QN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN 8Saciapb5jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslFlQH2f zYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMkkNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv/rLWvCniKMMJnMIFeH AFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBo4ON5g==</latexit><latexit sha1_base64="xnuJtscApugQb7gsHD3zkzku764=">AAAB7HicbVBNS 8NAEJ3Ur1q/qh69LBbRU0mKoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV3+QN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN 8Saciapb5jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslFlQH2f zYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMkkNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv/rLWvCniKMMJnMIFeH AFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBo4ON5g==</latexit><latexit sha1_base64="xnuJtscApugQb7gsHD3zkzku764=">AAAB7HicbVBNS 8NAEJ3Ur1q/qh69LBbRU0mKoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV3+QN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN 8Saciapb5jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslFlQH2f zYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMkkNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv/rLWvCniKMMJnMIFeH AFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBo4ON5g==</latexit><latexit sha1_base64="xnuJtscApugQb7gsHD3zkzku764=">AAAB7HicbVBNS 8NAEJ3Ur1q/qh69LBbRU0mKoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV3+QN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN 8Saciapb5jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslFlQH2f zYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMkkNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv/rLWvCniKMMJnMIFeH AFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBo4ON5g==</latexit>
x3
<latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS 8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB 1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTs iJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLq EGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS 8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB 1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTs iJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLq EGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS 8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB 1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTs iJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLq EGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS 8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB 1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTs iJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLq EGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit>
x03
<latexit sha1_base64="j7JnMPub0UaZgIBCHRgxmtDUklk=">AAAB63icbVBNS 8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVC bGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYtlVhQHWSzW6 foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNVSS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79ZbV+U8RRhiM4hjPw4Q rqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+czx9vxo3T</latexit><latexit sha1_base64="j7JnMPub0UaZgIBCHRgxmtDUklk=">AAAB63icbVBNS 8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVC bGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYtlVhQHWSzW6 foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNVSS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79ZbV+U8RRhiM4hjPw4Q rqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+czx9vxo3T</latexit><latexit sha1_base64="j7JnMPub0UaZgIBCHRgxmtDUklk=">AAAB63icbVBNS 8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVC bGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYtlVhQHWSzW6 foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNVSS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79ZbV+U8RRhiM4hjPw4Q rqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+czx9vxo3T</latexit><latexit sha1_base64="j7JnMPub0UaZgIBCHRgxmtDUklk=">AAAB63icbVBNS 8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVC bGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYtlVhQHWSzW6 foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNVSS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79ZbV+U8RRhiM4hjPw4Q rqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+czx9vxo3T</latexit>
(a) (b)
u
<latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit>
u
<latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit>
d
<latexit sha1_base64="VFuwgu+V5p0 BTRBgWq/UWrlORlI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/ YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y 3Nru7RT3t3bPzisHB23dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ /LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZT gTOC33M40pZWM6xJ6lksao/Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNx P/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6 R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+A Pn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0 BTRBgWq/UWrlORlI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/ YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y 3Nru7RT3t3bPzisHB23dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ /LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZT gTOC33M40pZWM6xJ6lksao/Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNx P/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6 R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+A Pn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0 BTRBgWq/UWrlORlI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/ YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y 3Nru7RT3t3bPzisHB23dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ /LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZT gTOC33M40pZWM6xJ6lksao/Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNx P/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6 R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+A Pn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0 BTRBgWq/UWrlORlI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/ YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y 3Nru7RT3t3bPzisHB23dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ /LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZT gTOC33M40pZWM6xJ6lksao/Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNx P/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6 R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+A Pn8wfH6Yzo</latexit>
d
<latexit sha1_base64="VFuwgu+V5p0 BTRBgWq/UWrlORlI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/ YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y 3Nru7RT3t3bPzisHB23dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ /LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZT gTOC33M40pZWM6xJ6lksao/Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNx P/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6 R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+A Pn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0 BTRBgWq/UWrlORlI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/ YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y 3Nru7RT3t3bPzisHB23dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ /LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZT gTOC33M40pZWM6xJ6lksao/Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNx P/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6 R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+A Pn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0 BTRBgWq/UWrlORlI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/ YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y 3Nru7RT3t3bPzisHB23dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ /LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZT gTOC33M40pZWM6xJ6lksao/Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNx P/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6 R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+A Pn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0 BTRBgWq/UWrlORlI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/ YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y 3Nru7RT3t3bPzisHB23dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ /LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZT gTOC33M40pZWM6xJ6lksao/Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNx P/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6 R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+A Pn8wfH6Yzo</latexit>
u
<latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit>
u
<latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit>
u
<latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY +c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2 A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm 1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSP JYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVY YzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9e bif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68j ppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT 9wPn8A4a2M+Q==</latexit>
u¯
<latexit sha1_base64="5Iqf0dzMXRi MRVeEvnA5u1MkO+E=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48Rz AOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtf WNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYo dUDjlMeJnSgRCwYRSc1uxE1JOuVK37Vn4OskiAnFchR75W/un3NsoQrZJJa2wn8FM MJNSiY5NNSN7M8pWxEB7zjqKIJt+Fkfu2UnDmlT2JtXCkkc/X3xIQm1o6TyHUmFI d22ZuJ/3mdDOPrcCJUmiFXbLEoziRBTWavk74wnKEcO0KZEe5WwobUUIYuoJILIV h+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYPMIzvMKbp70X7937WLQWvH zmGP7A+/wBMDCO3A==</latexit><latexit sha1_base64="5Iqf0dzMXRi MRVeEvnA5u1MkO+E=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48Rz AOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtf WNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYo dUDjlMeJnSgRCwYRSc1uxE1JOuVK37Vn4OskiAnFchR75W/un3NsoQrZJJa2wn8FM MJNSiY5NNSN7M8pWxEB7zjqKIJt+Fkfu2UnDmlT2JtXCkkc/X3xIQm1o6TyHUmFI d22ZuJ/3mdDOPrcCJUmiFXbLEoziRBTWavk74wnKEcO0KZEe5WwobUUIYuoJILIV h+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYPMIzvMKbp70X7937WLQWvH zmGP7A+/wBMDCO3A==</latexit><latexit sha1_base64="5Iqf0dzMXRi MRVeEvnA5u1MkO+E=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48Rz AOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtf WNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYo dUDjlMeJnSgRCwYRSc1uxE1JOuVK37Vn4OskiAnFchR75W/un3NsoQrZJJa2wn8FM MJNSiY5NNSN7M8pWxEB7zjqKIJt+Fkfu2UnDmlT2JtXCkkc/X3xIQm1o6TyHUmFI d22ZuJ/3mdDOPrcCJUmiFXbLEoziRBTWavk74wnKEcO0KZEe5WwobUUIYuoJILIV h+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYPMIzvMKbp70X7937WLQWvH zmGP7A+/wBMDCO3A==</latexit><latexit sha1_base64="5Iqf0dzMXRi MRVeEvnA5u1MkO+E=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48Rz AOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtf WNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYo dUDjlMeJnSgRCwYRSc1uxE1JOuVK37Vn4OskiAnFchR75W/un3NsoQrZJJa2wn8FM MJNSiY5NNSN7M8pWxEB7zjqKIJt+Fkfu2UnDmlT2JtXCkkc/X3xIQm1o6TyHUmFI d22ZuJ/3mdDOPrcCJUmiFXbLEoziRBTWavk74wnKEcO0KZEe5WwobUUIYuoJILIV h+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMYPMIzvMKbp70X7937WLQWvH zmGP7A+/wBMDCO3A==</latexit>G¯
<latexit sha1_base64="8KtQhoalDnz PjTIEWyRuP/GAC+M=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj0oMcI5 gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2 vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhS j7YUYphQvuSx5xR66RGJ6Ka3HZLZb/iz0CWSZCTMuSodUtfnZ5iWYLSMkGNaQd+as Mx1ZYzgZNiJzOYUjakfWw7KmmCJhzPrp2QU6f0SKy0K2nJTP09MaaJMaMkcp0JtQ Oz6E3F/7x2ZuOrcMxlmlmUbL4ozgSxikxfJz2ukVkxcoQyzd2thA2opsy6gIouhG Dx5WXSOK8EfiW4vyhXr/M4CnAMJ3AGAVxCFe6gBnVg8AjP8ApvnvJevHfvY9664u UzR/AH3ucP6mmOrg==</latexit><latexit sha1_base64="8KtQhoalDnz PjTIEWyRuP/GAC+M=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj0oMcI5 gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2 vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhS j7YUYphQvuSx5xR66RGJ6Ka3HZLZb/iz0CWSZCTMuSodUtfnZ5iWYLSMkGNaQd+as Mx1ZYzgZNiJzOYUjakfWw7KmmCJhzPrp2QU6f0SKy0K2nJTP09MaaJMaMkcp0JtQ Oz6E3F/7x2ZuOrcMxlmlmUbL4ozgSxikxfJz2ukVkxcoQyzd2thA2opsy6gIouhG Dx5WXSOK8EfiW4vyhXr/M4CnAMJ3AGAVxCFe6gBnVg8AjP8ApvnvJevHfvY9664u UzR/AH3ucP6mmOrg==</latexit><latexit sha1_base64="8KtQhoalDnz PjTIEWyRuP/GAC+M=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj0oMcI5 gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2 vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhS j7YUYphQvuSx5xR66RGJ6Ka3HZLZb/iz0CWSZCTMuSodUtfnZ5iWYLSMkGNaQd+as Mx1ZYzgZNiJzOYUjakfWw7KmmCJhzPrp2QU6f0SKy0K2nJTP09MaaJMaMkcp0JtQ Oz6E3F/7x2ZuOrcMxlmlmUbL4ozgSxikxfJz2ukVkxcoQyzd2thA2opsy6gIouhG Dx5WXSOK8EfiW4vyhXr/M4CnAMJ3AGAVxCFe6gBnVg8AjP8ApvnvJevHfvY9664u UzR/AH3ucP6mmOrg==</latexit><latexit sha1_base64="8KtQhoalDnz PjTIEWyRuP/GAC+M=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj0oMcI5 gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2 vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhS j7YUYphQvuSx5xR66RGJ6Ka3HZLZb/iz0CWSZCTMuSodUtfnZ5iWYLSMkGNaQd+as Mx1ZYzgZNiJzOYUjakfWw7KmmCJhzPrp2QU6f0SKy0K2nJTP09MaaJMaMkcp0JtQ Oz6E3F/7x2ZuOrcMxlmlmUbL4ozgSxikxfJz2ukVkxcoQyzd2thA2opsy6gIouhG Dx5WXSOK8EfiW4vyhXr/M4CnAMJ3AGAVxCFe6gBnVg8AjP8ApvnvJevHfvY9664u UzR/AH3ucP6mmOrg==</latexit>
G
<latexit sha1_base64="zL0oMtYjANi ZKvgDFSArB/xeN7E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiBz1Ws R/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6 xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXR sTqEScJ9yM6VCIUjKKVHshtv1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6 hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmW VvJv7ndVMMr/xMqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+e VV0rqoem7Vu7+s1K/zOIpwAqdwDh7UoA530IAmMAjhGV7hzRk7L86787FoLTj5zD H8gfP5A/F5jPU=</latexit><latexit sha1_base64="zL0oMtYjANi ZKvgDFSArB/xeN7E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiBz1Ws R/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6 xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXR sTqEScJ9yM6VCIUjKKVHshtv1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6 hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmW VvJv7ndVMMr/xMqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+e VV0rqoem7Vu7+s1K/zOIpwAqdwDh7UoA530IAmMAjhGV7hzRk7L86787FoLTj5zD H8gfP5A/F5jPU=</latexit><latexit sha1_base64="zL0oMtYjANi ZKvgDFSArB/xeN7E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiBz1Ws R/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6 xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXR sTqEScJ9yM6VCIUjKKVHshtv1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6 hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmW VvJv7ndVMMr/xMqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+e VV0rqoem7Vu7+s1K/zOIpwAqdwDh7UoA530IAmMAjhGV7hzRk7L86787FoLTj5zD H8gfP5A/F5jPU=</latexit><latexit sha1_base64="zL0oMtYjANi ZKvgDFSArB/xeN7E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiBz1Ws R/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6 xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXR sTqEScJ9yM6VCIUjKKVHshtv1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6 hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmW VvJv7ndVMMr/xMqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+e VV0rqoem7Vu7+s1K/zOIpwAqdwDh7UoA530IAmMAjhGV7hzRk7L86787FoLTj5zD H8gfP5A/F5jPU=</latexit>
G
<latexit sha1_base64="zL0oMtYjANiZKvgDFSArB/xeN7E=">AAAB6XicbVBNS 8NAEJ3Ur1q/qh69LBbBU0lEqMeiBz1WsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J 6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHshtv1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3 JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/xMqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqoem7Vu7+s1K/zOIpwAqdwDh7UoA 530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A/F5jPU=</latexit><latexit sha1_base64="zL0oMtYjANiZKvgDFSArB/xeN7E=">AAAB6XicbVBNS 8NAEJ3Ur1q/qh69LBbBU0lEqMeiBz1WsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J 6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHshtv1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3 JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/xMqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqoem7Vu7+s1K/zOIpwAqdwDh7UoA 530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A/F5jPU=</latexit><latexit sha1_base64="zL0oMtYjANiZKvgDFSArB/xeN7E=">AAAB6XicbVBNS 8NAEJ3Ur1q/qh69LBbBU0lEqMeiBz1WsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J 6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHshtv1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3 JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/xMqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqoem7Vu7+s1K/zOIpwAqdwDh7UoA 530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A/F5jPU=</latexit><latexit sha1_base64="zL0oMtYjANiZKvgDFSArB/xeN7E=">AAAB6XicbVBNS 8NAEJ3Ur1q/qh69LBbBU0lEqMeiBz1WsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J 6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHshtv1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3 JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/xMqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqoem7Vu7+s1K/zOIpwAqdwDh7UoA 530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A/F5jPU=</latexit>
x1
<latexit  sha1_base64=" KmiCmp/Vi2lHqO rsKrsYkuPSi60=" >AAAB63icbVBNS 8NAEJ3Ur1q/qh69 LBbBU0lE0GPRi8 cK9gPaUDbbTbt0 dxN2J2IJ/QtePCj i1T/kzX9j0uagr Q8GHu/NMDMviKW w6LrfTmltfWNzq7 xd2dnd2z+oHh61 bZQYxlsskpHpBtR yKTRvoUDJu7HhV AWSd4LJbe53Hrm xItIPOI25r+hIi1 Awirn0NPAqg2rN rbtzkFXiFaQGBZ qD6ld/GLFEcY1MU mt7nhujn1KDgkk +q/QTy2PKJnTEe xnVVHHrp/NbZ+Qs U4YkjExWGslc/T 2RUmXtVAVZp6I4t steLv7n9RIMr/1 U6DhBrtliUZhIg hHJHydDYThDOc0I ZUZktxI2poYyzO LJQ/CWX14l7Yu6 59a9+8ta46aIoww ncArn4MEVNOAOm tACBmN4hld4c5Tz 4rw7H4vWklPMHM MfOJ8/QMiNtA== </latexit><latexit  sha1_base64=" KmiCmp/Vi2lHqO rsKrsYkuPSi60=" >AAAB63icbVBNS 8NAEJ3Ur1q/qh69 LBbBU0lE0GPRi8 cK9gPaUDbbTbt0 dxN2J2IJ/QtePCj i1T/kzX9j0uagr Q8GHu/NMDMviKW w6LrfTmltfWNzq7 xd2dnd2z+oHh61 bZQYxlsskpHpBtR yKTRvoUDJu7HhV AWSd4LJbe53Hrm xItIPOI25r+hIi1 Awirn0NPAqg2rN rbtzkFXiFaQGBZ qD6ld/GLFEcY1MU mt7nhujn1KDgkk +q/QTy2PKJnTEe xnVVHHrp/NbZ+Qs U4YkjExWGslc/T 2RUmXtVAVZp6I4t steLv7n9RIMr/1 U6DhBrtliUZhIg hHJHydDYThDOc0I ZUZktxI2poYyzO LJQ/CWX14l7Yu6 59a9+8ta46aIoww ncArn4MEVNOAOm tACBmN4hld4c5Tz 4rw7H4vWklPMHM MfOJ8/QMiNtA== </latexit><latexit  sha1_base64=" KmiCmp/Vi2lHqO rsKrsYkuPSi60=" >AAAB63icbVBNS 8NAEJ3Ur1q/qh69 LBbBU0lE0GPRi8 cK9gPaUDbbTbt0 dxN2J2IJ/QtePCj i1T/kzX9j0uagr Q8GHu/NMDMviKW w6LrfTmltfWNzq7 xd2dnd2z+oHh61 bZQYxlsskpHpBtR yKTRvoUDJu7HhV AWSd4LJbe53Hrm xItIPOI25r+hIi1 Awirn0NPAqg2rN rbtzkFXiFaQGBZ qD6ld/GLFEcY1MU mt7nhujn1KDgkk +q/QTy2PKJnTEe xnVVHHrp/NbZ+Qs U4YkjExWGslc/T 2RUmXtVAVZp6I4t steLv7n9RIMr/1 U6DhBrtliUZhIg hHJHydDYThDOc0I ZUZktxI2poYyzO LJQ/CWX14l7Yu6 59a9+8ta46aIoww ncArn4MEVNOAOm tACBmN4hld4c5Tz 4rw7H4vWklPMHM MfOJ8/QMiNtA== </latexit><latexit  sha1_base64=" KmiCmp/Vi2lHqO rsKrsYkuPSi60=" >AAAB63icbVBNS 8NAEJ3Ur1q/qh69 LBbBU0lE0GPRi8 cK9gPaUDbbTbt0 dxN2J2IJ/QtePCj i1T/kzX9j0uagr Q8GHu/NMDMviKW w6LrfTmltfWNzq7 xd2dnd2z+oHh61 bZQYxlsskpHpBtR yKTRvoUDJu7HhV AWSd4LJbe53Hrm xItIPOI25r+hIi1 Awirn0NPAqg2rN rbtzkFXiFaQGBZ qD6ld/GLFEcY1MU mt7nhujn1KDgkk +q/QTy2PKJnTEe xnVVHHrp/NbZ+Qs U4YkjExWGslc/T 2RUmXtVAVZp6I4t steLv7n9RIMr/1 U6DhBrtliUZhIg hHJHydDYThDOc0I ZUZktxI2poYyzO LJQ/CWX14l7Yu6 59a9+8ta46aIoww ncArn4MEVNOAOm tACBmN4hld4c5Tz 4rw7H4vWklPMHM MfOJ8/QMiNtA== </latexit>
x01
<latexit  sha1_base64=" 1zqKC5ehDb0t0j kQ7ksR3CZPpZk=" >AAAB7HicbVBNS 8NAEJ3Ur1q/qh69 LBbRU0lE0GPRi8 cKphbaUDbbbbt0 swm7E7GE/gYvHhT x6g/y5r9x0+agr Q8GHu/NMDMvTKQ w6LrfTmlldW19o7 xZ2dre2d2r7h+0 TJxqxn0Wy1i3Q2q 4FIr7KFDydqI5j ULJH8LxTe4/PHJ tRKzucZLwIKJDJQ aCUbSS/9TzTiu9 as2tuzOQZeIVpA YFmr3qV7cfszTiC pmkxnQ8N8Egoxo Fk3xa6aaGJ5SN6 ZB3LFU04ibIZsdO yYlV+mQQa1sKyU z9PZHRyJhJFNrOi OLILHq5+J/XSXF wFWRCJSlyxeaLB qkkGJP8c9IXmjOU E0so08LeStiIas rQ5pOH4C2+vExa 53XPrXt3F7XGdRF HGY7gGM7Ag0tow C00wQcGAp7hFd4c 5bw4787HvLXkFD OH8AfO5w+h/Y3l </latexit><latexit  sha1_base64=" 1zqKC5ehDb0t0j kQ7ksR3CZPpZk=" >AAAB7HicbVBNS 8NAEJ3Ur1q/qh69 LBbRU0lE0GPRi8 cKphbaUDbbbbt0 swm7E7GE/gYvHhT x6g/y5r9x0+agr Q8GHu/NMDMvTKQ w6LrfTmlldW19o7 xZ2dre2d2r7h+0 TJxqxn0Wy1i3Q2q 4FIr7KFDydqI5j ULJH8LxTe4/PHJ tRKzucZLwIKJDJQ aCUbSS/9TzTiu9 as2tuzOQZeIVpA YFmr3qV7cfszTiC pmkxnQ8N8Egoxo Fk3xa6aaGJ5SN6 ZB3LFU04ibIZsdO yYlV+mQQa1sKyU z9PZHRyJhJFNrOi OLILHq5+J/XSXF wFWRCJSlyxeaLB qkkGJP8c9IXmjOU E0so08LeStiIas rQ5pOH4C2+vExa 53XPrXt3F7XGdRF HGY7gGM7Ag0tow C00wQcGAp7hFd4c 5bw4787HvLXkFD OH8AfO5w+h/Y3l </latexit><latexit  sha1_base64=" 1zqKC5ehDb0t0j kQ7ksR3CZPpZk=" >AAAB7HicbVBNS 8NAEJ3Ur1q/qh69 LBbRU0lE0GPRi8 cKphbaUDbbbbt0 swm7E7GE/gYvHhT x6g/y5r9x0+agr Q8GHu/NMDMvTKQ w6LrfTmlldW19o7 xZ2dre2d2r7h+0 TJxqxn0Wy1i3Q2q 4FIr7KFDydqI5j ULJH8LxTe4/PHJ tRKzucZLwIKJDJQ aCUbSS/9TzTiu9 as2tuzOQZeIVpA YFmr3qV7cfszTiC pmkxnQ8N8Egoxo Fk3xa6aaGJ5SN6 ZB3LFU04ibIZsdO yYlV+mQQa1sKyU z9PZHRyJhJFNrOi OLILHq5+J/XSXF wFWRCJSlyxeaLB qkkGJP8c9IXmjOU E0so08LeStiIas rQ5pOH4C2+vExa 53XPrXt3F7XGdRF HGY7gGM7Ag0tow C00wQcGAp7hFd4c 5bw4787HvLXkFD OH8AfO5w+h/Y3l </latexit><latexit  sha1_base64=" 1zqKC5ehDb0t0j kQ7ksR3CZPpZk=" >AAAB7HicbVBNS 8NAEJ3Ur1q/qh69 LBbRU0lE0GPRi8 cKphbaUDbbbbt0 swm7E7GE/gYvHhT x6g/y5r9x0+agr Q8GHu/NMDMvTKQ w6LrfTmlldW19o7 xZ2dre2d2r7h+0 TJxqxn0Wy1i3Q2q 4FIr7KFDydqI5j ULJH8LxTe4/PHJ tRKzucZLwIKJDJQ aCUbSS/9TzTiu9 as2tuzOQZeIVpA YFmr3qV7cfszTiC pmkxnQ8N8Egoxo Fk3xa6aaGJ5SN6 ZB3LFU04ibIZsdO yYlV+mQQa1sKyU z9PZHRyJhJFNrOi OLILHq5+J/XSXF wFWRCJSlyxeaLB qkkGJP8c9IXmjOU E0so08LeStiIas rQ5pOH4C2+vExa 53XPrXt3F7XGdRF HGY7gGM7Ag0tow C00wQcGAp7hFd4c 5bw4787HvLXkFD OH8AfO5w+h/Y3l </latexit>
x02
<latexit  sha1_base64=" xnuJtscApugQb7 gsHD3zkzku764=" >AAAB7HicbVBNS 8NAEJ3Ur1q/qh69 LBbRU0mKoMeiF4 8VTFtoQ9lsN+3S 3U3Y3Ygl9Dd48aC IV3+QN/+NmzYHb X0w8Hhvhpl5YcK ZNq777ZTW1jc2t8 rblZ3dvf2D6uFR W8epItQnMY9VN8S aciapb5jhtJsoi kXIaSec3OZ+55E qzWL5YKYJDQQeSR Yxgo2V/KdB47wy qNbcujsHWiVeQW pQoDWofvWHMUkFl YZwrHXPcxMTZFg ZRjidVfqppgkmE zyiPUslFlQH2fzY GTqzyhBFsbIlDZ qrvycyLLSeitB2C mzGetnLxf+8Xmq i6yBjMkkNlWSxK Eo5MjHKP0dDpigx fGoJJorZWxEZY4 WJsfnkIXjLL6+S dqPuuXXv/rLWvCn iKMMJnMIFeHAFT biDFvhAgMEzvMKb I50X5935WLSWnG LmGP7A+fwBo4ON 5g==</latexit><latexit  sha1_base64=" xnuJtscApugQb7 gsHD3zkzku764=" >AAAB7HicbVBNS 8NAEJ3Ur1q/qh69 LBbRU0mKoMeiF4 8VTFtoQ9lsN+3S 3U3Y3Ygl9Dd48aC IV3+QN/+NmzYHb X0w8Hhvhpl5YcK ZNq777ZTW1jc2t8 rblZ3dvf2D6uFR W8epItQnMY9VN8S aciapb5jhtJsoi kXIaSec3OZ+55E qzWL5YKYJDQQeSR Yxgo2V/KdB47wy qNbcujsHWiVeQW pQoDWofvWHMUkFl YZwrHXPcxMTZFg ZRjidVfqppgkmE zyiPUslFlQH2fzY GTqzyhBFsbIlDZ qrvycyLLSeitB2C mzGetnLxf+8Xmq i6yBjMkkNlWSxK Eo5MjHKP0dDpigx fGoJJorZWxEZY4 WJsfnkIXjLL6+S dqPuuXXv/rLWvCn iKMMJnMIFeHAFT biDFvhAgMEzvMKb I50X5935WLSWnG LmGP7A+fwBo4ON 5g==</latexit><latexit  sha1_base64=" xnuJtscApugQb7 gsHD3zkzku764=" >AAAB7HicbVBNS 8NAEJ3Ur1q/qh69 LBbRU0mKoMeiF4 8VTFtoQ9lsN+3S 3U3Y3Ygl9Dd48aC IV3+QN/+NmzYHb X0w8Hhvhpl5YcK ZNq777ZTW1jc2t8 rblZ3dvf2D6uFR W8epItQnMY9VN8S aciapb5jhtJsoi kXIaSec3OZ+55E qzWL5YKYJDQQeSR Yxgo2V/KdB47wy qNbcujsHWiVeQW pQoDWofvWHMUkFl YZwrHXPcxMTZFg ZRjidVfqppgkmE zyiPUslFlQH2fzY GTqzyhBFsbIlDZ qrvycyLLSeitB2C mzGetnLxf+8Xmq i6yBjMkkNlWSxK Eo5MjHKP0dDpigx fGoJJorZWxEZY4 WJsfnkIXjLL6+S dqPuuXXv/rLWvCn iKMMJnMIFeHAFT biDFvhAgMEzvMKb I50X5935WLSWnG LmGP7A+fwBo4ON 5g==</latexit><latexit  sha1_base64=" xnuJtscApugQb7 gsHD3zkzku764=" >AAAB7HicbVBNS 8NAEJ3Ur1q/qh69 LBbRU0mKoMeiF4 8VTFtoQ9lsN+3S 3U3Y3Ygl9Dd48aC IV3+QN/+NmzYHb X0w8Hhvhpl5YcK ZNq777ZTW1jc2t8 rblZ3dvf2D6uFR W8epItQnMY9VN8S aciapb5jhtJsoi kXIaSec3OZ+55E qzWL5YKYJDQQeSR Yxgo2V/KdB47wy qNbcujsHWiVeQW pQoDWofvWHMUkFl YZwrHXPcxMTZFg ZRjidVfqppgkmE zyiPUslFlQH2fzY GTqzyhBFsbIlDZ qrvycyLLSeitB2C mzGetnLxf+8Xmq i6yBjMkkNlWSxK Eo5MjHKP0dDpigx fGoJJorZWxEZY4 WJsfnkIXjLL6+S dqPuuXXv/rLWvCn iKMMJnMIFeHAFT biDFvhAgMEzvMKb I50X5935WLSWnG LmGP7A+fwBo4ON 5g==</latexit>
x2
<latexit  sha1_base64=" Akp+sGFHCQNeqa n2vZLSuyZOX9Y=" >AAAB63icbVBNS 8NAEJ34WetX1aOX xSJ4KkkR9Fj04r GC/YA2lM120y7d 3YTdiVhC/4IXD4p 49Q9589+YtDlo6 4OBx3szzMwLYik suu63s7a+sbm1Xd op7+7tHxxWjo7b NkoM4y0Wych0A2q 5FJq3UKDk3dhwq gLJO8HkNvc7j9x YEekHnMbcV3SkRS gYxVx6GtTLg0rV rblzkFXiFaQKBZ qDyld/GLFEcY1MU mt7nhujn1KDgkk +K/cTy2PKJnTEe xnVVHHrp/NbZ+Q8 U4YkjExWGslc/T 2RUmXtVAVZp6I4t steLv7n9RIMr/1 U6DhBrtliUZhIg hHJHydDYThDOc0I ZUZktxI2poYyzO LJQ/CWX14l7XrN c2ve/WW1cVPEUYJ TOIML8OAKGnAHT WgBgzE8wyu8Ocp5 cd6dj0XrmlPMnM AfOJ8/Qk2NtQ== </latexit><latexit  sha1_base64=" Akp+sGFHCQNeqa n2vZLSuyZOX9Y=" >AAAB63icbVBNS 8NAEJ34WetX1aOX xSJ4KkkR9Fj04r GC/YA2lM120y7d 3YTdiVhC/4IXD4p 49Q9589+YtDlo6 4OBx3szzMwLYik suu63s7a+sbm1Xd op7+7tHxxWjo7b NkoM4y0Wych0A2q 5FJq3UKDk3dhwq gLJO8HkNvc7j9x YEekHnMbcV3SkRS gYxVx6GtTLg0rV rblzkFXiFaQKBZ qDyld/GLFEcY1MU mt7nhujn1KDgkk +K/cTy2PKJnTEe xnVVHHrp/NbZ+Q8 U4YkjExWGslc/T 2RUmXtVAVZp6I4t steLv7n9RIMr/1 U6DhBrtliUZhIg hHJHydDYThDOc0I ZUZktxI2poYyzO LJQ/CWX14l7XrN c2ve/WW1cVPEUYJ TOIML8OAKGnAHT WgBgzE8wyu8Ocp5 cd6dj0XrmlPMnM AfOJ8/Qk2NtQ== </latexit><latexit  sha1_base64=" Akp+sGFHCQNeqa n2vZLSuyZOX9Y=" >AAAB63icbVBNS 8NAEJ34WetX1aOX xSJ4KkkR9Fj04r GC/YA2lM120y7d 3YTdiVhC/4IXD4p 49Q9589+YtDlo6 4OBx3szzMwLYik suu63s7a+sbm1Xd op7+7tHxxWjo7b NkoM4y0Wych0A2q 5FJq3UKDk3dhwq gLJO8HkNvc7j9x YEekHnMbcV3SkRS gYxVx6GtTLg0rV rblzkFXiFaQKBZ qDyld/GLFEcY1MU mt7nhujn1KDgkk +K/cTy2PKJnTEe xnVVHHrp/NbZ+Q8 U4YkjExWGslc/T 2RUmXtVAVZp6I4t steLv7n9RIMr/1 U6DhBrtliUZhIg hHJHydDYThDOc0I ZUZktxI2poYyzO LJQ/CWX14l7XrN c2ve/WW1cVPEUYJ TOIML8OAKGnAHT WgBgzE8wyu8Ocp5 cd6dj0XrmlPMnM AfOJ8/Qk2NtQ== </latexit><latexit  sha1_base64=" Akp+sGFHCQNeqa n2vZLSuyZOX9Y=" >AAAB63icbVBNS 8NAEJ34WetX1aOX xSJ4KkkR9Fj04r GC/YA2lM120y7d 3YTdiVhC/4IXD4p 49Q9589+YtDlo6 4OBx3szzMwLYik suu63s7a+sbm1Xd op7+7tHxxWjo7b NkoM4y0Wych0A2q 5FJq3UKDk3dhwq gLJO8HkNvc7j9x YEekHnMbcV3SkRS gYxVx6GtTLg0rV rblzkFXiFaQKBZ qDyld/GLFEcY1MU mt7nhujn1KDgkk +K/cTy2PKJnTEe xnVVHHrp/NbZ+Q8 U4YkjExWGslc/T 2RUmXtVAVZp6I4t steLv7n9RIMr/1 U6DhBrtliUZhIg hHJHydDYThDOc0I ZUZktxI2poYyzO LJQ/CWX14l7XrN c2ve/WW1cVPEUYJ TOIML8OAKGnAHT WgBgzE8wyu8Ocp5 cd6dj0XrmlPMnM AfOJ8/Qk2NtQ== </latexit>
x3
<latexit  sha1_base64=" TQ33fRXyPFetK0 LUClcfydpelNI=" >AAAB6nicbVBNS 8NAEJ3Ur1q/qh69 LBbBU0lU0GPRi8 eK9gPaUDbbSbt0 swm7G7GE/gQvHhT x6i/y5r9x2+agr Q8GHu/NMDMvSAT XxnW/ncLK6tr6Rn GztLW9s7tX3j9o 6jhVDBssFrFqB1S j4BIbhhuB7UQhj QKBrWB0M/Vbj6g 0j+WDGSfoR3Qgec gZNVa6f+qd98oV t+rOQJaJl5MK5K j3yl/dfszSCKVhg mrd8dzE+BlVhjO Bk1I31ZhQNqID7 FgqaYTaz2anTsiJ VfokjJUtachM/T 2R0UjrcRTYzoiao V70puJ/Xic14ZW fcZmkBiWbLwpTQ UxMpn+TPlfIjBhb Qpni9lbChlRRZm w6JRuCt/jyMmme VT236t1dVGrXeRx FOIJjOAUPLqEGt 1CHBjAYwDO8wpsj nBfn3fmYtxacfO YQ/sD5/AEOuI2i </latexit><latexit  sha1_base64=" TQ33fRXyPFetK0 LUClcfydpelNI=" >AAAB6nicbVBNS 8NAEJ3Ur1q/qh69 LBbBU0lU0GPRi8 eK9gPaUDbbSbt0 swm7G7GE/gQvHhT x6i/y5r9x2+agr Q8GHu/NMDMvSAT XxnW/ncLK6tr6Rn GztLW9s7tX3j9o 6jhVDBssFrFqB1S j4BIbhhuB7UQhj QKBrWB0M/Vbj6g 0j+WDGSfoR3Qgec gZNVa6f+qd98oV t+rOQJaJl5MK5K j3yl/dfszSCKVhg mrd8dzE+BlVhjO Bk1I31ZhQNqID7 FgqaYTaz2anTsiJ VfokjJUtachM/T 2R0UjrcRTYzoiao V70puJ/Xic14ZW fcZmkBiWbLwpTQ UxMpn+TPlfIjBhb Qpni9lbChlRRZm w6JRuCt/jyMmme VT236t1dVGrXeRx FOIJjOAUPLqEGt 1CHBjAYwDO8wpsj nBfn3fmYtxacfO YQ/sD5/AEOuI2i </latexit><latexit  sha1_base64=" TQ33fRXyPFetK0 LUClcfydpelNI=" >AAAB6nicbVBNS 8NAEJ3Ur1q/qh69 LBbBU0lU0GPRi8 eK9gPaUDbbSbt0 swm7G7GE/gQvHhT x6i/y5r9x2+agr Q8GHu/NMDMvSAT XxnW/ncLK6tr6Rn GztLW9s7tX3j9o 6jhVDBssFrFqB1S j4BIbhhuB7UQhj QKBrWB0M/Vbj6g 0j+WDGSfoR3Qgec gZNVa6f+qd98oV t+rOQJaJl5MK5K j3yl/dfszSCKVhg mrd8dzE+BlVhjO Bk1I31ZhQNqID7 FgqaYTaz2anTsiJ VfokjJUtachM/T 2R0UjrcRTYzoiao V70puJ/Xic14ZW fcZmkBiWbLwpTQ UxMpn+TPlfIjBhb Qpni9lbChlRRZm w6JRuCt/jyMmme VT236t1dVGrXeRx FOIJjOAUPLqEGt 1CHBjAYwDO8wpsj nBfn3fmYtxacfO YQ/sD5/AEOuI2i </latexit><latexit  sha1_base64=" TQ33fRXyPFetK0 LUClcfydpelNI=" >AAAB6nicbVBNS 8NAEJ3Ur1q/qh69 LBbBU0lU0GPRi8 eK9gPaUDbbSbt0 swm7G7GE/gQvHhT x6i/y5r9x2+agr Q8GHu/NMDMvSAT XxnW/ncLK6tr6Rn GztLW9s7tX3j9o 6jhVDBssFrFqB1S j4BIbhhuB7UQhj QKBrWB0M/Vbj6g 0j+WDGSfoR3Qgec gZNVa6f+qd98oV t+rOQJaJl5MK5K j3yl/dfszSCKVhg mrd8dzE+BlVhjO Bk1I31ZhQNqID7 FgqaYTaz2anTsiJ VfokjJUtachM/T 2R0UjrcRTYzoiao V70puJ/Xic14ZW fcZmkBiWbLwpTQ UxMpn+TPlfIjBhb Qpni9lbChlRRZm w6JRuCt/jyMmme VT236t1dVGrXeRx FOIJjOAUPLqEGt 1CHBjAYwDO8wpsj nBfn3fmYtxacfO YQ/sD5/AEOuI2i </latexit>
x03
<lat exit sh a1_base 64="j7Jn MPub0Ua ZgIBCHR gxmtDUk lk=">AA AB63icbV BNS8NAE J3Ur1q/ oh69LBb RU0lU0G PRi8cK9g PaUDbbT bt0dxN2 N2IJ/Qt ePCji1T /kzX/jp s1BWx8MP N6bYWZe mHCmjed 9O6WV1b X1jfJmZ Wt7Z3fP3 T9o6ThV hDZJzGP VCbGmnE naNMxw2 kkUxSLk tB2Ob3O/ /UiVZrF 8MJOEBg IPJYsYw SaXnvoX p3236tW8 GdAy8Qt ShQKNvv vVG8QkF VQawrHW Xd9LTJBh ZRjhdFr ppZommI zxkHYtl VhQHWSz W6foxCo DFMXKljR opv6eyL DQeiJC2 ymwGelF Lxf/87q pia6DjMk kNVSS+a Io5cjEK H8cDZii xPCJJZg oZm9FZI QVJsbGU7 Eh+IsvL 5PWec33 av79ZbV +U8RRhi M4hjPw4Q rqcAcNa AKBETzD K7w5wnl x3p2PeW vJKWYO4Q +czx9vx o3T</la texit><lat exit sh a1_base 64="j7Jn MPub0Ua ZgIBCHR gxmtDUk lk=">AA AB63icbV BNS8NAE J3Ur1q/ oh69LBb RU0lU0G PRi8cK9g PaUDbbT bt0dxN2 N2IJ/Qt ePCji1T /kzX/jp s1BWx8MP N6bYWZe mHCmjed 9O6WV1b X1jfJmZ Wt7Z3fP3 T9o6ThV hDZJzGP VCbGmnE naNMxw2 kkUxSLk tB2Ob3O/ /UiVZrF 8MJOEBg IPJYsYw SaXnvoX p3236tW8 GdAy8Qt ShQKNvv vVG8QkF VQawrHW Xd9LTJBh ZRjhdFr ppZommI zxkHYtl VhQHWSz W6foxCo DFMXKljR opv6eyL DQeiJC2 ymwGelF Lxf/87q pia6DjMk kNVSS+a Io5cjEK H8cDZii xPCJJZg oZm9FZI QVJsbGU7 Eh+IsvL 5PWec33 av79ZbV +U8RRhi M4hjPw4Q rqcAcNa AKBETzD K7w5wnl x3p2PeW vJKWYO4Q +czx9vx o3T</la texit><lat exit sh a1_base 64="j7Jn MPub0Ua ZgIBCHR gxmtDUk lk=">AA AB63icbV BNS8NAE J3Ur1q/ oh69LBb RU0lU0G PRi8cK9g PaUDbbT bt0dxN2 N2IJ/Qt ePCji1T /kzX/jp s1BWx8MP N6bYWZe mHCmjed 9O6WV1b X1jfJmZ Wt7Z3fP3 T9o6ThV hDZJzGP VCbGmnE naNMxw2 kkUxSLk tB2Ob3O/ /UiVZrF 8MJOEBg IPJYsYw SaXnvoX p3236tW8 GdAy8Qt ShQKNvv vVG8QkF VQawrHW Xd9LTJBh ZRjhdFr ppZommI zxkHYtl VhQHWSz W6foxCo DFMXKljR opv6eyL DQeiJC2 ymwGelF Lxf/87q pia6DjMk kNVSS+a Io5cjEK H8cDZii xPCJJZg oZm9FZI QVJsbGU7 Eh+IsvL 5PWec33 av79ZbV +U8RRhi M4hjPw4Q rqcAcNa AKBETzD K7w5wnl x3p2PeW vJKWYO4Q +czx9vx o3T</la texit><lat exit sh a1_base 64="j7Jn MPub0Ua ZgIBCHR gxmtDUk lk=">AA AB63icbV BNS8NAE J3Ur1q/ oh69LBb RU0lU0G PRi8cK9g PaUDbbT bt0dxN2 N2IJ/Qt ePCji1T /kzX/jp s1BWx8MP N6bYWZe mHCmjed 9O6WV1b X1jfJmZ Wt7Z3fP3 T9o6ThV hDZJzGP VCbGmnE naNMxw2 kkUxSLk tB2Ob3O/ /UiVZrF 8MJOEBg IPJYsYw SaXnvoX p3236tW8 GdAy8Qt ShQKNvv vVG8QkF VQawrHW Xd9LTJBh ZRjhdFr ppZommI zxkHYtl VhQHWSz W6foxCo DFMXKljR opv6eyL DQeiJC2 ymwGelF Lxf/87q pia6DjMk kNVSS+a Io5cjEK H8cDZii xPCJJZg oZm9FZI QVJsbGU7 Eh+IsvL 5PWec33 av79ZbV +U8RRhi M4hjPw4Q rqcAcNa AKBETzD K7w5wnl x3p2PeW vJKWYO4Q +czx9vx o3T</la texit>
u
<latexit sha1_b ase64="HdrHs+9WrEY+c6wp70bq3B GtMmw=">AAAB6HicbVBNS8NAEJ3U r1q/qh69LBbBU0lEqMeiF48t2A9oQ 9lsJ+3azSbsboQS+gu8eFDEqz/Jm/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ 3dzvPKHSPJYPZpqgH9GR5CFn1Fipm Q7KFbfqLkDWiZeTCuRoDMpf/WHM0g ilYYJq3fPcxPgZVYYzgbNSP9WYUD ahI+xZKmmE2s8Wh87IhVWGJIyVLWn IQv09kdFI62kU2M6ImrFe9ebif14v NeGNn3GZpAYlWy4KU0FMTOZfkyFXy IyYWkKZ4vZWwsZUUWZsNiUbgrf68 jppX1U9t+o1ryv12zyOIpzBOVyCBz Wowz00oAUMEJ7hFd6cR+fFeXc+lq0 FJ585hT9wPn8A4a2M+Q==</latex it><latexit sha1_b ase64="HdrHs+9WrEY+c6wp70bq3B GtMmw=">AAAB6HicbVBNS8NAEJ3U r1q/qh69LBbBU0lEqMeiF48t2A9oQ 9lsJ+3azSbsboQS+gu8eFDEqz/Jm/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ 3dzvPKHSPJYPZpqgH9GR5CFn1Fipm Q7KFbfqLkDWiZeTCuRoDMpf/WHM0g ilYYJq3fPcxPgZVYYzgbNSP9WYUD ahI+xZKmmE2s8Wh87IhVWGJIyVLWn IQv09kdFI62kU2M6ImrFe9ebif14v NeGNn3GZpAYlWy4KU0FMTOZfkyFXy IyYWkKZ4vZWwsZUUWZsNiUbgrf68 jppX1U9t+o1ryv12zyOIpzBOVyCBz Wowz00oAUMEJ7hFd6cR+fFeXc+lq0 FJ585hT9wPn8A4a2M+Q==</latex it><latexit sha1_b ase64="HdrHs+9WrEY+c6wp70bq3B GtMmw=">AAAB6HicbVBNS8NAEJ3U r1q/qh69LBbBU0lEqMeiF48t2A9oQ 9lsJ+3azSbsboQS+gu8eFDEqz/Jm/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ 3dzvPKHSPJYPZpqgH9GR5CFn1Fipm Q7KFbfqLkDWiZeTCuRoDMpf/WHM0g ilYYJq3fPcxPgZVYYzgbNSP9WYUD ahI+xZKmmE2s8Wh87IhVWGJIyVLWn IQv09kdFI62kU2M6ImrFe9ebif14v NeGNn3GZpAYlWy4KU0FMTOZfkyFXy IyYWkKZ4vZWwsZUUWZsNiUbgrf68 jppX1U9t+o1ryv12zyOIpzBOVyCBz Wowz00oAUMEJ7hFd6cR+fFeXc+lq0 FJ585hT9wPn8A4a2M+Q==</latex it><latexit sha1_b ase64="HdrHs+9WrEY+c6wp70bq3B GtMmw=">AAAB6HicbVBNS8NAEJ3U r1q/qh69LBbBU0lEqMeiF48t2A9oQ 9lsJ+3azSbsboQS+gu8eFDEqz/Jm/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ 3dzvPKHSPJYPZpqgH9GR5CFn1Fipm Q7KFbfqLkDWiZeTCuRoDMpf/WHM0g ilYYJq3fPcxPgZVYYzgbNSP9WYUD ahI+xZKmmE2s8Wh87IhVWGJIyVLWn IQv09kdFI62kU2M6ImrFe9ebif14v NeGNn3GZpAYlWy4KU0FMTOZfkyFXy IyYWkKZ4vZWwsZUUWZsNiUbgrf68 jppX1U9t+o1ryv12zyOIpzBOVyCBz Wowz00oAUMEJ7hFd6cR+fFeXc+lq0 FJ585hT9wPn8A4a2M+Q==</latex it>
u
<latexit sha1_b ase64="HdrHs+9WrEY+c6wp70bq3B GtMmw=">AAAB6HicbVBNS8NAEJ3U r1q/qh69LBbBU0lEqMeiF48t2A9oQ 9lsJ+3azSbsboQS+gu8eFDEqz/Jm/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ 3dzvPKHSPJYPZpqgH9GR5CFn1Fipm Q7KFbfqLkDWiZeTCuRoDMpf/WHM0g ilYYJq3fPcxPgZVYYzgbNSP9WYUD ahI+xZKmmE2s8Wh87IhVWGJIyVLWn IQv09kdFI62kU2M6ImrFe9ebif14v NeGNn3GZpAYlWy4KU0FMTOZfkyFXy IyYWkKZ4vZWwsZUUWZsNiUbgrf68 jppX1U9t+o1ryv12zyOIpzBOVyCBz Wowz00oAUMEJ7hFd6cR+fFeXc+lq0 FJ585hT9wPn8A4a2M+Q==</latex it><latexit sha1_b ase64="HdrHs+9WrEY+c6wp70bq3B GtMmw=">AAAB6HicbVBNS8NAEJ3U r1q/qh69LBbBU0lEqMeiF48t2A9oQ 9lsJ+3azSbsboQS+gu8eFDEqz/Jm/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ 3dzvPKHSPJYPZpqgH9GR5CFn1Fipm Q7KFbfqLkDWiZeTCuRoDMpf/WHM0g ilYYJq3fPcxPgZVYYzgbNSP9WYUD ahI+xZKmmE2s8Wh87IhVWGJIyVLWn IQv09kdFI62kU2M6ImrFe9ebif14v NeGNn3GZpAYlWy4KU0FMTOZfkyFXy IyYWkKZ4vZWwsZUUWZsNiUbgrf68 jppX1U9t+o1ryv12zyOIpzBOVyCBz Wowz00oAUMEJ7hFd6cR+fFeXc+lq0 FJ585hT9wPn8A4a2M+Q==</latex it><latexit sha1_b ase64="HdrHs+9WrEY+c6wp70bq3B GtMmw=">AAAB6HicbVBNS8NAEJ3U r1q/qh69LBbBU0lEqMeiF48t2A9oQ 9lsJ+3azSbsboQS+gu8eFDEqz/Jm/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ 3dzvPKHSPJYPZpqgH9GR5CFn1Fipm Q7KFbfqLkDWiZeTCuRoDMpf/WHM0g ilYYJq3fPcxPgZVYYzgbNSP9WYUD ahI+xZKmmE2s8Wh87IhVWGJIyVLWn IQv09kdFI62kU2M6ImrFe9ebif14v NeGNn3GZpAYlWy4KU0FMTOZfkyFXy IyYWkKZ4vZWwsZUUWZsNiUbgrf68 jppX1U9t+o1ryv12zyOIpzBOVyCBz Wowz00oAUMEJ7hFd6cR+fFeXc+lq0 FJ585hT9wPn8A4a2M+Q==</latex it><latexit sha1_b ase64="HdrHs+9WrEY+c6wp70bq3B GtMmw=">AAAB6HicbVBNS8NAEJ3U r1q/qh69LBbBU0lEqMeiF48t2A9oQ 9lsJ+3azSbsboQS+gu8eFDEqz/Jm/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ 3dzvPKHSPJYPZpqgH9GR5CFn1Fipm Q7KFbfqLkDWiZeTCuRoDMpf/WHM0g ilYYJq3fPcxPgZVYYzgbNSP9WYUD ahI+xZKmmE2s8Wh87IhVWGJIyVLWn IQv09kdFI62kU2M6ImrFe9ebif14v NeGNn3GZpAYlWy4KU0FMTOZfkyFXy IyYWkKZ4vZWwsZUUWZsNiUbgrf68 jppX1U9t+o1ryv12zyOIpzBOVyCBz Wowz00oAUMEJ7hFd6cR+fFeXc+lq0 FJ585hT9wPn8A4a2M+Q==</latex it>
d
<latexit sha1_b ase64="VFuwgu+V5p0BTRBgWq/UWr lORlI=">AAAB6HicbVBNS8NAEJ34 WetX1aOXxSJ4KokIeix68diC/YA2l M1m0q7dbMLuRiihv8CLB0W8+pO8+W /ctjlo64OBx3szzMwLUsG1cd1vZ21 9Y3Nru7RT3t3bPzisHB23dZIphi2 WiER1A6pRcIktw43AbqqQxoHATjC+ m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w 0Gl6tbcOcgq8QpShQKNQeWrHyYsi1 EaJqjWPc9NjZ9TZTgTOC33M40pZW M6xJ6lksao/Xx+6JScWyUkUaJsSUP m6u+JnMZaT+LAdsbUjPSyNxP/83qZ iW78nMs0MyjZYlGUCWISMvuahFwhM 2JiCWWK21sJG1FFmbHZlG0I3vLLq 6R9WfPcmte8qtZvizhKcApncAEeXE Md7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1 zipkT+APn8wfH6Yzo</latexit><latexit sha1_b ase64="VFuwgu+V5p0BTRBgWq/UWr lORlI=">AAAB6HicbVBNS8NAEJ34 WetX1aOXxSJ4KokIeix68diC/YA2l M1m0q7dbMLuRiihv8CLB0W8+pO8+W /ctjlo64OBx3szzMwLUsG1cd1vZ21 9Y3Nru7RT3t3bPzisHB23dZIphi2 WiER1A6pRcIktw43AbqqQxoHATjC+ m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w 0Gl6tbcOcgq8QpShQKNQeWrHyYsi1 EaJqjWPc9NjZ9TZTgTOC33M40pZW M6xJ6lksao/Xx+6JScWyUkUaJsSUP m6u+JnMZaT+LAdsbUjPSyNxP/83qZ iW78nMs0MyjZYlGUCWISMvuahFwhM 2JiCWWK21sJG1FFmbHZlG0I3vLLq 6R9WfPcmte8qtZvizhKcApncAEeXE Md7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1 zipkT+APn8wfH6Yzo</latexit><latexit sha1_b ase64="VFuwgu+V5p0BTRBgWq/UWr lORlI=">AAAB6HicbVBNS8NAEJ34 WetX1aOXxSJ4KokIeix68diC/YA2l M1m0q7dbMLuRiihv8CLB0W8+pO8+W /ctjlo64OBx3szzMwLUsG1cd1vZ21 9Y3Nru7RT3t3bPzisHB23dZIphi2 WiER1A6pRcIktw43AbqqQxoHATjC+ m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w 0Gl6tbcOcgq8QpShQKNQeWrHyYsi1 EaJqjWPc9NjZ9TZTgTOC33M40pZW M6xJ6lksao/Xx+6JScWyUkUaJsSUP m6u+JnMZaT+LAdsbUjPSyNxP/83qZ iW78nMs0MyjZYlGUCWISMvuahFwhM 2JiCWWK21sJG1FFmbHZlG0I3vLLq 6R9WfPcmte8qtZvizhKcApncAEeXE Md7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1 zipkT+APn8wfH6Yzo</latexit><latexit sha1_b ase64="VFuwgu+V5p0BTRBgWq/UWr lORlI=">AAAB6HicbVBNS8NAEJ34 WetX1aOXxSJ4KokIeix68diC/YA2l M1m0q7dbMLuRiihv8CLB0W8+pO8+W /ctjlo64OBx3szzMwLUsG1cd1vZ21 9Y3Nru7RT3t3bPzisHB23dZIphi2 WiER1A6pRcIktw43AbqqQxoHATjC+ m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w 0Gl6tbcOcgq8QpShQKNQeWrHyYsi1 EaJqjWPc9NjZ9TZTgTOC33M40pZW M6xJ6lksao/Xx+6JScWyUkUaJsSUP m6u+JnMZaT+LAdsbUjPSyNxP/83qZ iW78nMs0MyjZYlGUCWISMvuahFwhM 2JiCWWK21sJG1FFmbHZlG0I3vLLq 6R9WfPcmte8qtZvizhKcApncAEeXE Md7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1 zipkT+APn8wfH6Yzo</latexit>
x1
<latexit sha1_base64="KmiCmp/ Vi2lHqOrsKrsYkuPSi60=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0l E0GPRi8cK9gPaUDbbTbt0dxN2J2IJ/QtePCji1T/kzX9j0uagrQ8GHu/N MDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpBtRyKTRvoU DJu7HhVAWSd4LJbe53HrmxItIPOI25r+hIi1Awirn0NPAqg2rNrbtzkFX iFaQGBZqD6ld/GLFEcY1MUmt7nhujn1KDgkk+q/QTy2PKJnTEexnVVHHrp /NbZ+QsU4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7Yu659a9+8ta 46aIowwncArn4MEVNOAOmtACBmN4hld4c5Tz4rw7H4vWklPMHMMfOJ8/Q MiNtA==</latexit><latexit sha1_base64="KmiCmp/ Vi2lHqOrsKrsYkuPSi60=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0l E0GPRi8cK9gPaUDbbTbt0dxN2J2IJ/QtePCji1T/kzX9j0uagrQ8GHu/N MDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpBtRyKTRvoU DJu7HhVAWSd4LJbe53HrmxItIPOI25r+hIi1Awirn0NPAqg2rNrbtzkFX iFaQGBZqD6ld/GLFEcY1MUmt7nhujn1KDgkk+q/QTy2PKJnTEexnVVHHrp /NbZ+QsU4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7Yu659a9+8ta 46aIowwncArn4MEVNOAOmtACBmN4hld4c5Tz4rw7H4vWklPMHMMfOJ8/Q MiNtA==</latexit><latexit sha1_base64="KmiCmp/ Vi2lHqOrsKrsYkuPSi60=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0l E0GPRi8cK9gPaUDbbTbt0dxN2J2IJ/QtePCji1T/kzX9j0uagrQ8GHu/N MDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpBtRyKTRvoU DJu7HhVAWSd4LJbe53HrmxItIPOI25r+hIi1Awirn0NPAqg2rNrbtzkFX iFaQGBZqD6ld/GLFEcY1MUmt7nhujn1KDgkk+q/QTy2PKJnTEexnVVHHrp /NbZ+QsU4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7Yu659a9+8ta 46aIowwncArn4MEVNOAOmtACBmN4hld4c5Tz4rw7H4vWklPMHMMfOJ8/Q MiNtA==</latexit><latexit sha1_base64="KmiCmp/ Vi2lHqOrsKrsYkuPSi60=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0l E0GPRi8cK9gPaUDbbTbt0dxN2J2IJ/QtePCji1T/kzX9j0uagrQ8GHu/N MDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpBtRyKTRvoU DJu7HhVAWSd4LJbe53HrmxItIPOI25r+hIi1Awirn0NPAqg2rNrbtzkFX iFaQGBZqD6ld/GLFEcY1MUmt7nhujn1KDgkk+q/QTy2PKJnTEexnVVHHrp /NbZ+QsU4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7Yu659a9+8ta 46aIowwncArn4MEVNOAOmtACBmN4hld4c5Tz4rw7H4vWklPMHMMfOJ8/Q MiNtA==</latexit>
x2
<latexit sha1_base64="Akp+sGF HCQNeqan2vZLSuyZOX9Y=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4Kkk R9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49Q9589+YtDlo64OBx3sz zMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A2q5FJq3UK Dk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFX iFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnVVHHrp /NbZ+Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1 cVPEUYJTOIML8OAKGnAHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Q k2NtQ==</latexit><latexit sha1_base64="Akp+sGF HCQNeqan2vZLSuyZOX9Y=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4Kkk R9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49Q9589+YtDlo64OBx3sz zMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A2q5FJq3UK Dk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFX iFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnVVHHrp /NbZ+Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1 cVPEUYJTOIML8OAKGnAHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Q k2NtQ==</latexit><latexit sha1_base64="Akp+sGF HCQNeqan2vZLSuyZOX9Y=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4Kkk R9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49Q9589+YtDlo64OBx3sz zMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A2q5FJq3UK Dk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFX iFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnVVHHrp /NbZ+Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1 cVPEUYJTOIML8OAKGnAHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Q k2NtQ==</latexit><latexit sha1_base64="Akp+sGF HCQNeqan2vZLSuyZOX9Y=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4Kkk R9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49Q9589+YtDlo64OBx3sz zMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A2q5FJq3UK Dk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFX iFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnVVHHrp /NbZ+Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1 cVPEUYJTOIML8OAKGnAHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Q k2NtQ==</latexit>
x01
<latexit sha1_base64="1zqKC5e hDb0t0jkQ7ksR3CZPpZk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0l E0GPRi8cKphbaUDbbbbt0swm7E7GE/gYvHhTx6g/y5r9x0+agrQ8GHu/N MDMvTKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TJxqxn0Wy1i3Q2q4FIr7KF DydqI5jULJH8LxTe4/PHJtRKzucZLwIKJDJQaCUbSS/9TzTiu9as2tuzO QZeIVpAYFmr3qV7cfszTiCpmkxnQ8N8EgoxoFk3xa6aaGJ5SN6ZB3LFU04 ibIZsdOyYlV+mQQa1sKyUz9PZHRyJhJFNrOiOLILHq5+J/XSXFwFWRCJS lyxeaLBqkkGJP8c9IXmjOUE0so08LeStiIasrQ5pOH4C2+vExa53XPrXt3 F7XGdRFHGY7gGM7Ag0towC00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5 w+h/Y3l</latexit><latexit sha1_base64="1zqKC5e hDb0t0jkQ7ksR3CZPpZk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0l E0GPRi8cKphbaUDbbbbt0swm7E7GE/gYvHhTx6g/y5r9x0+agrQ8GHu/N MDMvTKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TJxqxn0Wy1i3Q2q4FIr7KF DydqI5jULJH8LxTe4/PHJtRKzucZLwIKJDJQaCUbSS/9TzTiu9as2tuzO QZeIVpAYFmr3qV7cfszTiCpmkxnQ8N8EgoxoFk3xa6aaGJ5SN6ZB3LFU04 ibIZsdOyYlV+mQQa1sKyUz9PZHRyJhJFNrOiOLILHq5+J/XSXFwFWRCJS lyxeaLBqkkGJP8c9IXmjOUE0so08LeStiIasrQ5pOH4C2+vExa53XPrXt3 F7XGdRFHGY7gGM7Ag0towC00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5 w+h/Y3l</latexit><latexit sha1_base64="1zqKC5e hDb0t0jkQ7ksR3CZPpZk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0l E0GPRi8cKphbaUDbbbbt0swm7E7GE/gYvHhTx6g/y5r9x0+agrQ8GHu/N MDMvTKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TJxqxn0Wy1i3Q2q4FIr7KF DydqI5jULJH8LxTe4/PHJtRKzucZLwIKJDJQaCUbSS/9TzTiu9as2tuzO QZeIVpAYFmr3qV7cfszTiCpmkxnQ8N8EgoxoFk3xa6aaGJ5SN6ZB3LFU04 ibIZsdOyYlV+mQQa1sKyUz9PZHRyJhJFNrOiOLILHq5+J/XSXFwFWRCJS lyxeaLBqkkGJP8c9IXmjOUE0so08LeStiIasrQ5pOH4C2+vExa53XPrXt3 F7XGdRFHGY7gGM7Ag0towC00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5 w+h/Y3l</latexit><latexit sha1_base64="1zqKC5e hDb0t0jkQ7ksR3CZPpZk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0l E0GPRi8cKphbaUDbbbbt0swm7E7GE/gYvHhTx6g/y5r9x0+agrQ8GHu/N MDMvTKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TJxqxn0Wy1i3Q2q4FIr7KF DydqI5jULJH8LxTe4/PHJtRKzucZLwIKJDJQaCUbSS/9TzTiu9as2tuzO QZeIVpAYFmr3qV7cfszTiCpmkxnQ8N8EgoxoFk3xa6aaGJ5SN6ZB3LFU04 ibIZsdOyYlV+mQQa1sKyUz9PZHRyJhJFNrOiOLILHq5+J/XSXFwFWRCJS lyxeaLBqkkGJP8c9IXmjOUE0so08LeStiIasrQ5pOH4C2+vExa53XPrXt3 F7XGdRFHGY7gGM7Ag0towC00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5 w+h/Y3l</latexit>
x02
<latexit sha1_base64="xnuJtsc ApugQb7gsHD3zkzku764=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0m KoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV3+QN/+NmzYHbX0w8Hhv hpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5 jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujs HWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslF lQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMk kNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv /rLWvCniKMMJnMIFeHAFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+ fwBo4ON5g==</latexit><latexit sha1_base64="xnuJtsc ApugQb7gsHD3zkzku764=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0m KoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV3+QN/+NmzYHbX0w8Hhv hpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5 jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujs HWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslF lQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMk kNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv /rLWvCniKMMJnMIFeHAFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+ fwBo4ON5g==</latexit><latexit sha1_base64="xnuJtsc ApugQb7gsHD3zkzku764=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0m KoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV3+QN/+NmzYHbX0w8Hhv hpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5 jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujs HWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslF lQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMk kNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv /rLWvCniKMMJnMIFeHAFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+ fwBo4ON5g==</latexit><latexit sha1_base64="xnuJtsc ApugQb7gsHD3zkzku764=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0m KoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV3+QN/+NmzYHbX0w8Hhv hpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5 jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujs HWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslF lQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMk kNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv /rLWvCniKMMJnMIFeHAFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+ fwBo4ON5g==</latexit>
x3
<latexit sha1_base64="TQ33fRX yPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0l U0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/N MDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhh uB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJa Jl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz 2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBi WbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1d VGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/ AEOuI2i</latexit><latexit sha1_base64="TQ33fRX yPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0l U0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/N MDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhh uB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJa Jl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz 2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBi WbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1d VGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/ AEOuI2i</latexit><latexit sha1_base64="TQ33fRX yPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0l U0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/N MDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhh uB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJa Jl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz 2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBi WbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1d VGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/ AEOuI2i</latexit><latexit sha1_base64="TQ33fRX yPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0l U0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/N MDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhh uB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJa Jl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz 2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBi WbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1d VGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/ AEOuI2i</latexit>
x03
<latexit sha1_base64="j7JnMPu b0UaZgIBCHRgxmtDUklk=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbRU0l U0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6b YWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVCbGmnEnaNM xw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdA y8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYtlVhQH WSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNV SS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79 ZbV+U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+cz x9vxo3T</latexit><latexit sha1_base64="j7JnMPu b0UaZgIBCHRgxmtDUklk=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbRU0l U0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6b YWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVCbGmnEnaNM xw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdA y8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYtlVhQH WSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNV SS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79 ZbV+U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+cz x9vxo3T</latexit><latexit sha1_base64="j7JnMPu b0UaZgIBCHRgxmtDUklk=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbRU0l U0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6b YWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVCbGmnEnaNM xw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdA y8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYtlVhQH WSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNV SS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79 ZbV+U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+cz x9vxo3T</latexit><latexit sha1_base64="j7JnMPu b0UaZgIBCHRgxmtDUklk=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbRU0l U0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6b YWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVCbGmnEnaNM xw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdA y8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYtlVhQH WSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNV SS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79 ZbV+U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+cz x9vxo3T</latexit>
(a) (b)
u
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FIG. 4: Two terms in the Hamiltonian, describing rescatter-
ing in ud channel due to residual local 4-quark interaction
and the matrix elements of the (a,b) diagrams include
effectively 3D integrals. Yet since all the functions and
kinem tical boundaries are already defined in terms of
s, t, s′, t′, we preferred to keep full 4-d integrations, imple-
menting delta function approximately, by narrow Gaus-
sian.
The Hamiltonian matrix for residual interaction we
write in the form, for diagram (a)
〈i1|Ha|i2〉 = −G
∫
dsdtJ(s, t)ψi1(s, t)
2 (29)
×
∫
ds′dt′J(s′, t′)ψi2(s
′, t′)2δ
(
x1(s, t)− x′1(s′, t′)
)
The sign minus corresponds to attraction in the ud chan-
nel. As G increases, the mass of the lowest state de-
creases: we stop when it becomes equal to the nucleon
mass. This allows us to fix our first model parameter
G ≈ 17 GeV 2. (30)
(We already noticed in the pion case, that an attrac-
tive 4-fermion interaction in principle makes the vacuum
unstable and create the massless pion. At chosen G
there are signs of this phenomenon, as imaginary parts of
squared masses of higher nucleon states. The nucleon’s
mass remains real and far from zero.)
Now we are ready to explore properties of the obtained
nucleon wave function, which one can read off from eigen-
vector of the Hamiltonian.
The simplest quantity to display are single-quark den-
sities, corresponding to nucleon PDFs. In particular, the
distribution over x3, or the d quark, depends in our nota-
tions only on variable t. So, performing integration over
variable s keeping t arbitrary yields the d-quark distri-
bution
d(x3 = 1− 2t) =
∫ 1
−1
dsJ(s, t)Ψ2N (s, t) (31)
This distribution, multiplied by x is shown in
Fig.5(upper), for Delta and Nucleon wave functions we
obtained. Two comments: (i) the peak in the Nucleon
distribution moves to lower xd, as compared to x = 1/3
expected in ∆ and non-interacting three quarks; (ii) there
appears larger tail toward small xd in the nucleon, but
also some peaks at large xd Both are unmistakably the re-
sult of local ud pairing (strong rescattering) in a diquark
cluster.
The Fig.5 (lower), shown for comparison, includes the
empirical valence xd(x) distribution, also shown by red
solid line. The location of the peak (i) roughly corre-
sponds to data, and (ii) the presence of small-xd tail is
also well seen (recall that what is plotted is distribu-
tion times x). The experimental distribution is of course
much smoother than ours. It is expected feature: our
wave function is expected to be “below the pQCD ef-
fects”, at resolution say Q2 ∼ 1GeV 2, while the lower
plot is at Q2 = 2.5GeV 2, ant it includes certain amount
of pQCD gluon radiation. contains higher order correla-
tions between quarks.
Our distribution displays certain structure, related to
quark-diquark component of the wave function, which
may or may not be true. It is definitely present in the
model used. As for the data, it is not so obvious: collab-
orations fitting the data imply simple functional forms,
so their smoothness of the empirical PDFs also may be
questioned.
In order to reveal the structure, one can of course
compare the wave functions without any integrations, as
they depend on two variables s, t only. Such plots, of
J(s, t)Ψ2(s, t), we show In Fig.6 for the Delta, the nu-
cleon, and some model discussed in [19] (see Appendix).
While the Delta shows a peak near the symmetry point
x1 = x2 = x3 as expected, without any other struc-
tures, our Nucleon WF indicate more complicated dy-
namics. Indeed, there appear several bumps, most promi-
nent near s ≈ 1, t ≈ 1 which is x1 ≈ 1. Apparantly, it is
about the same peak location which CZ wave functions
wanted to emulate. Such strong peaking corresponds to
large momentum transfer inside the ud diquark clusters.
Yet there is also the peak in the middle, roughly corre-
sponding to that in Delta. So, the nucleon wave function
is a certain coherent mixture of a three-quark and quark-
diquark components.
Additional information about the nucleon wave func-
tion may be obtained from the amplitudes corresponding
to particular basis states. We remind that its definition
is in (10 ) (up to normalization, which we fixed from
1 =
∫
dsdtJ(s, t)ψn,l(s, t)
2 ).
The wave function coefficients Cαn , defining expansion
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Figure 6. CTEQ10 next-to-leading order parton distribution func-
tions [16] at upper) Q2 = 2.5 GeV2 and lower) 54 GeV2. Note that the
gluon distributions have been divided by a factor of 5.
dominates the antiquark distributions and for a given flavor
u¯(x,Q2) ⇡ d¯(x,Q2) ⇡ s(x,Q2) ⇡ s¯(x,Q2). (23)
u¯(x,Q2) ⇡ ↵s
2⇡
π 1
x
dy
y
G(y)Pqg( x
y
) + u¯(y)( (1   x
y
) + Pqq( x
y
))
 
log
Q2
µ2
. (24)
where G(y) is the gluon distribution. The splitting function
Pqg(z) is the probability a gluon annihilates into a qq¯ pair
where the quark has a fraction, z, of the momentum of the
gluon. Pqq(z) is the probability a quark splits into a quark of
momentum fraction z and a gluon.
Pqg(z) = 12 (z
2 + (1   z)2) (25)
Pqq(z) = 43
1 + z2
1   z (26)
F. Strange Quark Distributions
Eq. 23 assumes that at low x (high energy) the strange quark
mass is negligible. Information on the strange sea at low x
values comes fromW production at p + p colliders, LHC and
RHIC. The formalism is exactly parallel to that of Drell-Yan
production with the experimental di erence that the neutrino
from the leptonicW decay branches is not detected but inferred
from missing energy. The results from ATLAS [43] are also
included in Fig. 9 below at their x value of maximum sensitivity,
⇠ 0.023 at a scale of 1.9 GeV2
s + s¯
2d¯
= 1.19 ± 0.07 (exp.) ± 0.02 (mod)+0.02 0.10 (par), (27)
where (mod) indicate uncertainties from model variation and
(par) are from parameter variations. It indicates at such x
values the e ects of quark mass on gluon splitting are indeed
small.
To gain better sensitivity to the strange quarks, one can
look for neutrino DIS events with two opposite sign muons in
the final state. These were expected to arise mainly from the
processes
⌫ + s! µ  + c and then c! µ+ + ⌫µ + s, (28)
⌫¯ + s¯! µ+ + c¯ and then c¯! µ  + ⌫¯µ + s¯. (29)
Often it was assumed the strange quark distributions at higher x
had the same shape in x as (u¯+d¯), di ering only by a scale factor.
In a leading order analysis by the NuTeV collaboration [44],
the strange sea parton distributions were assumed to be
s(x) = ⌫(1   x)↵⌫

u¯(x) + d¯(x)
2
 
(30)
s¯(x) =  ⌫ (1   x)↵
 
⌫

u¯(x) + d¯(x)
2
 
(31)
=1 and↵⌫ = 0would correspond to a SU(3) flavor symmetric
sea. Typical fitted results for ⌫ and  ⌫ are 0.44 ± 0.06 ± 0.04
and 0.45± 0.08± 0.07, respectively. The results are sensitive to
the choice of the non-strange parton distributions. For example,
with GRV [45] non-strange distributions, ⌫ and  ⌫ are 0.37 ±
0.05 ± 0.03 and 0.37 ± 0.06 ± 0.06.
Thus, the higher x measurements of the strange sea, which
chronologically came first, revealed a di erent picture, showing
that the strange quarks are suppressed relative to u¯ and d¯.
Again, this is usually interpreted as due to the influence of
FIG. 5: Upper: our calculation of the d quark distribution
in the Nucleon times x, xd(x) (red, solid) and Delta (black,
dashed) states. For comparison, the lower plot shows empiri-
cal structure functions (copied from [18] ), where the valence
xd(x) is also shown in red.
in the basis functions
|α >=
∑
n
Cαn |n >
are shown in Fig. 7. The upper plot compares those for
the ground state Delta and Nucleon channels. Note first
that the largest coefficients are the first (corresponding
to trivial ψ0,0(s, t) ∼ const(s, t)). Furthermore, for the
Delta it is close to one, while it is only ∼ 1/2 for the
nucleon. The fraction of “ ignifica t coefficients” is much
larger for N . The nucleon wave function has a nontrivial
tail toward higher n, l harmonics which does not show
any decreasing trend. One may in fact conclude that
convergence of the harmonic expansion is not there. This
can be traced to apparent peak near x = 1, perhaps
the pointlike residual interaction leads to true singula ity
there.
Two lower plots of Fig. 7 address the distribution of
the wave function coefficients Cαn in these two channels,
without and with the residual 4-quark interaction. It in-
cludes not the ground state but the lowest 25 states in
each channel. As it is clear from these plot, in the former
(Delta) case the distribution is very non-Gaussian, with
majority of coefficients being small. The latter (Nucleon)
case, on the other hand, is in agreement with Gaussian.
FIG. 6: Two upper plots show the probability distribution
J(s, t)Ψ2(s, t) in s, t variables, for the Delta and Nucleon low-
est states, as calculated from the model. The lower plot cor-
responds to Chernyak-Zhitnitsky model wave function NIJ
(C1) , shown for comparison.
In other quantum systems, e.g. atoms and nuclei, Gaus-
sian distribution of the wave function coefficients Cαn is
usually taken as a manifestation of “quantum chaos”.
In this language, we conclude that our model calcula-
tion shows that the residual 4-quark interaction leads to
chaotic motion of quarks, at least inside the Nucleon res-
onances. (If this conclusion surprises the reader, we re-
mi d that the same int r ction was shown to produce
chaotic quark condensate in vacuum. In particular, nu-
merical studies of Interacting Instanton Liquid in vacuum
has lead to Chiral Random Matrix theory of the vacuum
Dirac eigenstates near zero, accurately confirmed by lat-
tice studies.)
V. PENTAQUARKS
Jumping over the 4-quark LFWFs we proceed to the
next sector, with qqqqq¯ composition. Although the main
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FIG. 7: Upper: The coefficients of the wave function Cαn
(the order of basis functions is specified in Appendix), for
the ground state Delta (open points) and the Nucleon (closed
points) states. Two lower plots contain histograms of these
coefficients for 25 lowest Delta and Nucleon states, respec-
tively. The black lines in the background are the Gaussians
with the appropriate width.
intension is “unquenching” our quark model, coupling
sectors with different number of quarks, together in com-
mon Hamiltonian eigenstate, we start in this section with
a study of the pentaquark qqqqq¯ states as such. One
can also view this section as calculation of the Hamilto-
nian matrix in the 5q sector, to be coupled with the 3q
one in the next section. For simplicity, we assume the
four quarks to be in 4 distinguishable spin-flavor states,
namely u↑u↓d↑d↓, which minimizes the Fermi repulsion
effects by eliminating the exchange diagrams.
There is no change in the model or its parameters: all
we do is writing the Hamiltonian as a matrix in a certain
basis and diagonalizing it. Four kinematical variables
zi = s, t, u, w, the integration measure J(s, t, u, w) and
the set of orthogonal functions, were already defined in
section II. Presence of 4 integers, numbering the degree
of the corresponding polynomials, naturally restricts our
progress toward large values of each. Matrix elements
of the Hamiltonian become in this sector 4-dimensional
integrals. Since this is a pilot study, restricted to laptop-
based calculations inside Mathematica, we evaluate ∼
103 such matrix elements. The set of states (l,m, n, k)
used in this section contains the following 35 states for
which l +m+ n+ k < 4 listed in Appendix
Matrix elements of the quark-mass term and the (lon-
gitudinal) confining terms, Hmass = M
2
q
∑
A=1,5(1/xA)
and Hconf = −(κ4/J/M2q )(
∑
i=1,4 ∂ziJ∂zi) are calcu-
lated and diagonalized. Let us comment on some of the
results.
The lowest eigenvalue was found to be M2min.penta =
4.04GeV 2. Following the procedure we adopted for
mesons, we add transverse motion term (treated as con-
stant) 4× 0.12 = 0.48Gev2. Taking the square root, the
predicted lowest mass of the light-flavor pentaquark (due
to chiral mass and confinement) is therefore
Mmin.penta = 2.13GeV (32)
To get this number in perspective, let us briefly remind
the history of the light pentaquark search. In 2003 LEPS
group reported pentaquark Θ+ = u2d2s¯ with surprisingly
light mass, of only 1.54GeV , 0.6GeV lower than our
calculation (and many others) yield.
Of course, so far the residual perturbative and NJL-
type forces were not included. Quick estimates of the
time (including mine [20]) suggested that since ud di-
quark has binding energy of ∆Mud ≈ −0.3GeV and the
pentaquark candidate has two of them, one gets to “then
observed” mass of 1.54GeV .
Several other experiments were also quick to report ob-
servation of this state, till other experiments (with better
detectors and much high statistics) show this pentaquark
candidate does not really exist. Similar sad experimental
status persists for all 6-light-quark dibaryons , including
the flavor symmetric u2d2s2 spin-0 state much discussed
in some theory papers.
A lesson for theorists is, as often, not to trust any sim-
ple estimates but proceed to some more consistent calcu-
lation. In the framework of instanton liquid model stu-
dent Pertot and myself studied diquark-diquark effective
forces, by correlating pentaquark operators in standard
Euclidean setting. We found [21] that, like for baryons,
consistent account for Fermi statistics generates strong
repulsion between diquarks, basically cancelling the pre-
sumed attraction. Same trend was observed in multiple
lattice studies, e.g. by the Budapest group [22]: no pen-
taquark states close to 1.54GeV in fact exist, while all
physical states are much heavier.
Returning to our calculation, few more comments.
First, about the role of the confining term of the
Hamiltonian: without it, the lowest eigenvalue is
at 3.82GeV 2, and with it it is (as reproted above)
4.04GeV 2. The difference due to longitudinal confine-
ment thus is 0.22GeV 2. Twice this value (because there
are two transverse direction) gives 0.44GeV 2, well con-
sistent with our empirical correction due to transverse
motion of 4× 0.12 = 0.48GeV 2.
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The next-to-lowest eigenstate of the Hamiltonian has
the mass 4.87GeV 2, demonstrating rather large gap with
the lowest state. We have so far made no investigation
of why does it happen in this case, but not the others.
Even at the current level of approximation, with-
out residual 4-fermion interactions, the pentaquark wave
function of the lightest eigenstate turned out to be rather
nontrivial. Since it is a function of 4 variables, there is
no simple way of plotting it. Suppressing a bunch of
small terms, it can be written explicitly as polynomial,
see Appendix.
Note that the coefficients of highest order terms are not
small: and in this sense the set of state was insufficient to
show convergence. While there are nontrivial correlations
between variables, a single-body distribution calculated
from it does not exhibit anything unexpected, see Fig.8.
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FIG. 8: Probability P (X) to find a quark with momentum
fraction X in the lowest pentaquark state, calculated from
the wave function given in the Appendix. Note that in this
WF the residual 4-quark interaction has not been yet imple-
mented.
VI. THE 5-QUARK SECTOR OF THE
BARYONS
As already mention in Introduction, the initial motiva-
tion for this work was precisely a development of frame-
work in which one can consistently calculate the wave
functions in the lowest sector (three-quark for baryons),
relating it to the observed parameters of the exclusive
processes (formfactors etc) and the valence quark PDFs,
and the proceed with calculation of the other sectors of
the physical state.
The Hamitonian matrix element corresponding to the
diagram shown in Fig9 we calculated between the nu-
cleon and each of the pentaquark wave functions, de-
fined above, by the following 2+4 dimensional integral
over variables in 3q and 5q sectors, related by certain
delta functions
〈N |H|5q, i〉 = G¯
∫
dsdtJ(s, t)ds′dt′du′dw′J(s′, t′, u′, w′)(33)
x1
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<latexit sha1_base64="xnuJtscApugQb7gsHD3zkzku764=">AAAB7HicbVB NS8NAEJ3Ur1q/qh69LBbRU0mKoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV3+QN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQ nMY9VN8Saciapb5jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyi PUslFlQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMkkNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv/rLW vCniKMMJnMIFeHAFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBo4ON5g==</latexit><latexit sha1_base64="xnuJtscApugQb7gsHD3zkzku764=">AAAB7HicbVB NS8NAEJ3Ur1q/qh69LBbRU0mKoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV3+QN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQ nMY9VN8Saciapb5jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyi PUslFlQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMkkNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv/rLW vCniKMMJnMIFeHAFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBo4ON5g==</latexit><latexit sha1_base64="xnuJtscApugQb7gsHD3zkzku764=">AAAB7HicbVB NS8NAEJ3Ur1q/qh69LBbRU0mKoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV3+QN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQ nMY9VN8Saciapb5jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyi PUslFlQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMkkNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv/rLW vCniKMMJnMIFeHAFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBo4ON5g==</latexit><latexit sha1_base64="xnuJtscApugQb7gsHD3zkzku764=">AAAB7HicbVB NS8NAEJ3Ur1q/qh69LBbRU0mKoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV3+QN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQ nMY9VN8Saciapb5jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyi PUslFlQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMkkNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv/rLW vCniKMMJnMIFeHAFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBo4ON5g==</latexit>
x2
<latexit sha1_base64="Akp+sGFHCQNeqan2vZLSuyZOX9Y=">AAAB63icbVB NS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0 Wych0A2q5FJq3UKDk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFXiFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnV VHHrp/NbZ+Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrtliUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1cVPE UYJTOIML8OAKGnAHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Qk2NtQ==</latexit><latexit sha1_base64="Akp+sGFHCQNeqan2vZLSuyZOX9Y=">AAAB63icbVB NS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0 Wych0A2q5FJq3UKDk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFXiFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnV VHHrp/NbZ+Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrtliUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1cVPE UYJTOIML8OAKGnAHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Qk2NtQ==</latexit><latexit sha1_base64="Akp+sGFHCQNeqan2vZLSuyZOX9Y=">AAAB63icbVB NS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0 Wych0A2q5FJq3UKDk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFXiFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnV VHHrp/NbZ+Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrtliUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1cVPE UYJTOIML8OAKGnAHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Qk2NtQ==</latexit><latexit sha1_base64="Akp+sGFHCQNeqan2vZLSuyZOX9Y=">AAAB63icbVB NS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0 Wych0A2q5FJq3UKDk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFXiFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnV VHHrp/NbZ+Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrtliUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1cVPE UYJTOIML8OAKGnAHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Qk2NtQ==</latexit>
x3
<latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVB NS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBs sFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7Fgq aYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrX eRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVB NS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBs sFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7Fgq aYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrX eRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVB NS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBs sFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7Fgq aYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrX eRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVB NS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBs sFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7Fgq aYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrX eRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit>
x03
<latexit sha1_base64="j7JnMPub0UaZgIBCHRgxmtDUklk=">AAAB63icbVB NS8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZ JzGPVCbGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYt lVhQHWSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNVSS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79ZbV+ U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+czx9vxo3T</latexit><latexit sha1_base64="j7JnMPub0UaZgIBCHRgxmtDUklk=">AAAB63icbVB NS8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZ JzGPVCbGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYt lVhQHWSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNVSS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79ZbV+ U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+czx9vxo3T</latexit><latexit sha1_base64="j7JnMPub0UaZgIBCHRgxmtDUklk=">AAAB63icbVB NS8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZ JzGPVCbGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYt lVhQHWSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNVSS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79ZbV+ U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+czx9vxo3T</latexit><latexit sha1_base64="j7JnMPub0UaZgIBCHRgxmtDUklk=">AAAB63icbVB NS8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZ JzGPVCbGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYt lVhQHWSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNVSS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79ZbV+ U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+czx9vxo3T</latexit>
u
<latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit>
u
<latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit>
d
<latexit sha1_base64="VFuwgu+V5p0BTRBgWq/UWrlORlI=">AAAB6HicbVB NS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2 WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ6lksao /Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhK cApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0BTRBgWq/UWrlORlI=">AAAB6HicbVB NS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2 WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ6lksao /Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhK cApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0BTRBgWq/UWrlORlI=">AAAB6HicbVB NS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2 WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ6lksao /Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhK cApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0BTRBgWq/UWrlORlI=">AAAB6HicbVB NS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2 WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ6lksao /Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhK cApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfH6Yzo</latexit>
x1
<latexit sha1_base64="KmiCmp/Vi2lHqOrsKrsYkuPSi60=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt0dxN2J2IJ/QtePCji1 T/kzX9j0uagrQ8GHu/NMDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpBtRyKTRvoUDJu7HhVAWSd4LJbe53HrmxItIPOI25r+hIi1Awirn0NPAqg2rNrbtzkFXiFaQGBZqD6ld/GLFEcY1MUmt7nhujn1KDgkk+q/QTy2PKJnTEexnVVHHrp/NbZ+QsU4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7Yu659a9+8ta46aIowwncArn4MEVNOAOmtACBmN4hld4c5Tz4rw7H4vWklPMHMMfOJ8/QMiNtA==</latexit><latexit sha1_base64="KmiCmp/Vi2lHqOrsKrsYkuPSi60=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt0dxN2J2IJ/QtePCji1 T/kzX9j0uagrQ8GHu/NMDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpBtRyKTRvoUDJu7HhVAWSd4LJbe53HrmxItIPOI25r+hIi1Awirn0NPAqg2rNrbtzkFXiFaQGBZqD6ld/GLFEcY1MUmt7nhujn1KDgkk+q/QTy2PKJnTEexnVVHHrp/NbZ+QsU4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7Yu659a9+8ta46aIowwncArn4MEVNOAOmtACBmN4hld4c5Tz4rw7H4vWklPMHMMfOJ8/QMiNtA==</latexit><latexit sha1_base64="KmiCmp/Vi2lHqOrsKrsYkuPSi60=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt0dxN2J2IJ/QtePCji1 T/kzX9j0uagrQ8GHu/NMDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpBtRyKTRvoUDJu7HhVAWSd4LJbe53HrmxItIPOI25r+hIi1Awirn0NPAqg2rNrbtzkFXiFaQGBZqD6ld/GLFEcY1MUmt7nhujn1KDgkk+q/QTy2PKJnTEexnVVHHrp/NbZ+QsU4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7Yu659a9+8ta46aIowwncArn4MEVNOAOmtACBmN4hld4c5Tz4rw7H4vWklPMHMMfOJ8/QMiNtA==</latexit><latexit sha1_base64="KmiCmp/Vi2lHqOrsKrsYkuPSi60=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt0dxN2J2IJ/QtePCji1 T/kzX9j0uagrQ8GHu/NMDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpBtRyKTRvoUDJu7HhVAWSd4LJbe53HrmxItIPOI25r+hIi1Awirn0NPAqg2rNrbtzkFXiFaQGBZqD6ld/GLFEcY1MUmt7nhujn1KDgkk+q/QTy2PKJnTEexnVVHHrp/NbZ+QsU4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7Yu659a9+8ta46aIowwncArn4MEVNOAOmtACBmN4hld4c5Tz4rw7H4vWklPMHMMfOJ8/QMiNtA==</latexit>
x2
<latexit sha1_base64="Akp+sGFHCQNeqan2vZLSuyZOX9Y=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49 Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A2q5FJq3UKDk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFXiFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnVVHHrp/NbZ+Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1cVPEUYJTOIML8OAKGnAHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Qk2NtQ==</latexit><latexit sha1_base64="Akp+sGFHCQNeqan2vZLSuyZOX9Y=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49 Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A2q5FJq3UKDk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFXiFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnVVHHrp/NbZ+Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1cVPEUYJTOIML8OAKGnAHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Qk2NtQ==</latexit><latexit sha1_base64="Akp+sGFHCQNeqan2vZLSuyZOX9Y=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49 Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A2q5FJq3UKDk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFXiFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnVVHHrp/NbZ+Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1cVPEUYJTOIML8OAKGnAHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Qk2NtQ==</latexit><latexit sha1_base64="Akp+sGFHCQNeqan2vZLSuyZOX9Y=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2lM120y7d3YTdiVhC/4IXD4p49 Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A2q5FJq3UKDk3dhwqgLJO8HkNvc7j9xYEekHnMbcV3SkRSgYxVx6GtTLg0rVrblzkFXiFaQKBZqDyld/GLFEcY1MUmt7nhujn1KDgkk+K/cTy2PKJnTEexnVVHHrp/NbZ+Q8U4YkjExWGslc/T2RUmXtVAVZp6I4tsteLv7n9RIMr/1U6DhBrt liUZhIghHJHydDYThDOc0IZUZktxI2poYyzOLJQ/CWX14l7XrNc2ve/WW1cVPEUYJTOIML8OAKGnAHTWgBgzE8wyu8Ocp5cd6dj0XrmlPMnMAfOJ8/Qk2NtQ==</latexit>
x01
<latexit sha1_base64="1zqKC5ehDb0t0jkQ7ksR3CZPpZk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cKphbaUDbbbbt0swm7E7GE/gYvHhTx6 g/y5r9x0+agrQ8GHu/NMDMvTKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TJxqxn0Wy1i3Q2q4FIr7KFDydqI5jULJH8LxTe4/PHJtRKzucZLwIKJDJQaCUbSS/9TzTiu9as2tuzOQZeIVpAYFmr3qV7cfszTiCpmkxnQ8N8EgoxoFk3xa6aaGJ5SN6ZB3LFU04ibIZsdOyYlV+mQQa1sKyUz9PZHRyJhJFNrOiOLILHq5+J/XSXFwFWRCJS lyxeaLBqkkGJP8c9IXmjOUE0so08LeStiIasrQ5pOH4C2+vExa53XPrXt3F7XGdRFHGY7gGM7Ag0towC00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5w+h/Y3l</latexit><latexit sha1_base64="1zqKC5ehDb0t0jkQ7ksR3CZPpZk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cKphbaUDbbbbt0swm7E7GE/gYvHhTx6 g/y5r9x0+agrQ8GHu/NMDMvTKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TJxqxn0Wy1i3Q2q4FIr7KFDydqI5jULJH8LxTe4/PHJtRKzucZLwIKJDJQaCUbSS/9TzTiu9as2tuzOQZeIVpAYFmr3qV7cfszTiCpmkxnQ8N8EgoxoFk3xa6aaGJ5SN6ZB3LFU04ibIZsdOyYlV+mQQa1sKyUz9PZHRyJhJFNrOiOLILHq5+J/XSXFwFWRCJS lyxeaLBqkkGJP8c9IXmjOUE0so08LeStiIasrQ5pOH4C2+vExa53XPrXt3F7XGdRFHGY7gGM7Ag0towC00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5w+h/Y3l</latexit><latexit sha1_base64="1zqKC5ehDb0t0jkQ7ksR3CZPpZk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cKphbaUDbbbbt0swm7E7GE/gYvHhTx6 g/y5r9x0+agrQ8GHu/NMDMvTKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TJxqxn0Wy1i3Q2q4FIr7KFDydqI5jULJH8LxTe4/PHJtRKzucZLwIKJDJQaCUbSS/9TzTiu9as2tuzOQZeIVpAYFmr3qV7cfszTiCpmkxnQ8N8EgoxoFk3xa6aaGJ5SN6ZB3LFU04ibIZsdOyYlV+mQQa1sKyUz9PZHRyJhJFNrOiOLILHq5+J/XSXFwFWRCJS lyxeaLBqkkGJP8c9IXmjOUE0so08LeStiIasrQ5pOH4C2+vExa53XPrXt3F7XGdRFHGY7gGM7Ag0towC00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5w+h/Y3l</latexit><latexit sha1_base64="1zqKC5ehDb0t0jkQ7ksR3CZPpZk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cKphbaUDbbbbt0swm7E7GE/gYvHhTx6 g/y5r9x0+agrQ8GHu/NMDMvTKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TJxqxn0Wy1i3Q2q4FIr7KFDydqI5jULJH8LxTe4/PHJtRKzucZLwIKJDJQaCUbSS/9TzTiu9as2tuzOQZeIVpAYFmr3qV7cfszTiCpmkxnQ8N8EgoxoFk3xa6aaGJ5SN6ZB3LFU04ibIZsdOyYlV+mQQa1sKyUz9PZHRyJhJFNrOiOLILHq5+J/XSXFwFWRCJS lyxeaLBqkkGJP8c9IXmjOUE0so08LeStiIasrQ5pOH4C2+vExa53XPrXt3F7XGdRFHGY7gGM7Ag0towC00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5w+h/Y3l</latexit>
x02
<latexit sha1_base64="xnuJtscApugQb7gsHD3zkzku764=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0mKoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV 3+QN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslFlQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMk kNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv/rLWvCniKMMJnMIFeHAFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBo4ON5g==</latexit><latexit sha1_base64="xnuJtscApugQb7gsHD3zkzku764=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0mKoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV 3+QN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslFlQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMk kNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv/rLWvCniKMMJnMIFeHAFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBo4ON5g==</latexit><latexit sha1_base64="xnuJtscApugQb7gsHD3zkzku764=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0mKoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV 3+QN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslFlQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMk kNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv/rLWvCniKMMJnMIFeHAFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBo4ON5g==</latexit><latexit sha1_base64="xnuJtscApugQb7gsHD3zkzku764=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbRU0mKoMeiF48VTFtoQ9lsN+3S3U3Y3Ygl9Dd48aCIV 3+QN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5jhtJsoikXIaSec3OZ+55EqzWL5YKYJDQQeSRYxgo2V/KdB47wyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslFlQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMk kNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+SdqPuuXXv/rLWvCniKMMJnMIFeHAFTbiDFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBo4ON5g==</latexit>
x3
<latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6 i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBi WbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6 i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBi WbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6 i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBi WbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6 i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBi WbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit>
x03
<latexit sha1_base64="j7JnMPub0UaZgIBCHRgxmtDUklk=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1 T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVCbGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYtlVhQHWSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNV SS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79ZbV+U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+czx9vxo3T</latexit><latexit sha1_base64="j7JnMPub0UaZgIBCHRgxmtDUklk=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1 T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVCbGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYtlVhQHWSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNV SS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79ZbV+U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+czx9vxo3T</latexit><latexit sha1_base64="j7JnMPub0UaZgIBCHRgxmtDUklk=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1 T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVCbGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYtlVhQHWSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNV SS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79ZbV+U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+czx9vxo3T</latexit><latexit sha1_base64="j7JnMPub0UaZgIBCHRgxmtDUklk=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbRU0lU0GPRi8cK9gPaUDbbTbt0dxN2N2IJ/QtePCji1 T/kzX/jps1BWx8MPN6bYWZemHCmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6ThVhDZJzGPVCbGmnEnaNMxw2kkUxSLktB2Ob3O//UiVZrF8MJOEBgIPJYsYwSaXnvoXp3236tW8GdAy8QtShQKNvvvVG8QkFVQawrHWXd9LTJBhZRjhdFrppZommIzxkHYtlVhQHWSzW6foxCoDFMXKljRopv6eyLDQeiJC2ymwGelFLxf/87qpia6DjMkkNV SS+aIo5cjEKH8cDZiixPCJJZgoZm9FZIQVJsbGU7Eh+IsvL5PWec33av79ZbV+U8RRhiM4hjPw4QrqcAcNaAKBETzDK7w5wnlx3p2PeWvJKWYO4Q+czx9vxo3T</latexit>
(a) (b)
u
<latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit>
u
<latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVB NS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWy xWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE 2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyO IpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit>
d
<latexit sha1_base64="VFuwgu+V5p0BTRBgWq/UWrlORlI=">AAAB6HicbVB NS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2 WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ6lksao /Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhK cApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0BTRBgWq/UWrlORlI=">AAAB6HicbVB NS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2 WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ6lksao /Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhK cApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0BTRBgWq/UWrlORlI=">AAAB6HicbVB NS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2 WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ6lksao /Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhK cApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0BTRBgWq/UWrlORlI=">AAAB6HicbVB NS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2 WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ6lksao /Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhK cApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfH6Yzo</latexit>
d
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FIG. 9: The only diagram in which 4-quark interaction con-
nects the 3 and 5 quark sectors, generating the u¯ sea.
ψN (s, t)δ(x1 − x′1)δ(x2 − x′2)ψi(s′, t′, u′, w′)
The meaning of the delta functions is clear from the dia-
gram, they are of course expressed via proper integration
variables and numerically approximated by narrow Gaus-
sians. After these matrix elements are calculated, the
5-quark “tail” wave function is calculated via standard
perturbation theory expression
ψtail(s
′, t′, u′, w′) = −
∑
i
〈N |H|5q, i〉
M2i −M2N
ψi(s
′, t′, u′, w′)(34)
The typical value of the overlap integral itself for differ-
ent pentaquark state is ∼ 10−3, and using for effective
coupling G¯ the same value as we defined for G from the
nucleon, namely ∼ 17GeV 2, one finds that admixture
of several pentaquarks to the nucleon is at the level of
a percent. The resulting 5-quark “tails” of the nucleon
and Delta baryons calculated in this way are given in
the Appendix. The normalized distribution of the 5-th
body, namely u¯(x), over its momentum fraction is shown
in Fig.10. One can see a peak at xu¯ ∼ 0.05, which looks a
generic phenomenon. The oscillations at large xu¯ reflect
strong correlations in the wave function between quarks,
as well as perhaps indicate the insufficiently large func-
tional basis used. This part of the distribution is perhaps
numerically unreliable.
VII. PERTURBATIVE AND
TOPOLOGY-INDUCED ANTIQUARK SEA
The results of our calculation cannot be directly com-
pared to the sea quark and antiquark PDFs, already
plotted in Fig.5, as those include large perturbative con-
tributions, from gluon-induced quark pair production
g → u¯u, d¯d, dominant at very small x. However, these
processes are basically flavor and chirality-independent,
while the observed flavor and spin asymmetries of the sea
indicate that there must also exist some nonperturbative
mechanism of its formation. For a general recent review
see [18].
As originally emphasized by Dorokhov and Kochelev
[23], The ’t Hooft topology-induced 4-quark interaction
leads to processes
u→ u(d¯d), d→ d(u¯u)
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FIG. 10: The distribution over that u¯ in its momentum frac-
tion, for the Nucleon and Delta 5-quark “tails” (solid and
dashed, respectively).
but not
u→ u(u¯u), d→ d(d¯d)
which are forbidden by Pauli principle applied to zero
modes. Since there are two u quarks and only one d in
the proton, one expects this mechanism to produce twice
more d¯ than u¯.
The available experimental data, for the difference
of the sea antiquarks distributions d¯ − u¯ (from [18]) is
shown in Fig.11. In this difference the symmetric gluon
production should be cancelled out, and therefore it is
sensitive only to a non-perturbative contributions.
Few comments: (i) First of all, the sign of the differ-
ence is indeed as predicted by the topological interaction,
there are more anti-d than anti-u quarks;
(ii) Second, since 2-1=1, this representation of the data
directly give us the nonperturbative antiquark produc-
tion per valence quark, e.g. that of u¯. This means it can
be directly compared to the distribution we calculated
from the 5-quark tail of the nucleon and Delta baryons,
Fig.10.
(iii) The overall shape is qualitative similar, although our
calculation has a peak at xu¯ ∼ 0.05 while the experimen-
tal PDFs do not indicate it. Of course, there exist higher-
quark-number sectors with 7 and more quarks in baryons,
which our calculation does not yet include: those should
populate the small x end of the PDFs.
(iv) The data indicate much stronger decrease toward
large xu¯ than the calculation.
(v) There are other theoretical models which also repro-
duce the flavor asymmetry of the sea, e.g. those with
the pion cloud. In principle, one should be able to sepa-
rate those and topology-induced mechanism (we focused
to in this paper) by further combining flavor and spin
asymmetry of the sea. In particular, as also noticed in
[23], if d quark producing uu¯ pair has positive helicity,
the sea quark and antiquark from ’t Hooft 4-quark oper-
ators must have the opposite (that is negative) helicity.
The spin-zero pion mechanism, on the other hand, can-
not transfer spin and would produce flavor but not spin
sea asymmetry.
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Figure 3. Results for d¯(x)   u¯(x) (red circles) at a scale of 54 GeV2
obtained from the NUSEA [12] ratio measurements shown in Fig. 2
and CTEQ5M [13] or MRST [14] parameterizations of d¯ + u¯. The
blue triangles are the semi-inclusive deep inelastic scattering results
from the HERMES collaboration [15] in leading order at a scale of 2.5
GeV2. Given the size of the error bars, for this qualitative comparison
the warning below not to mix results at di erent scales, renomalization
schemes, and order of perturbative expansion in ↵s has been ignored.
The CTEQ14 [17] next-to-leading order global fit results are also
shown at scales of 54 GeV2 and 2.5 GeV2 to illustrate the size of the
scale e ect.
Figure 4. Deep inelastic scattering Feynman diagram and kinematic
variables.
The explicit forms of the splitting functions, Pi j , which describe
gluon emission and absorption from the quarks, gluon splitting
to two quarks and recombination, and gluon-gluon interactions
can be found in many textbooks and references (for example
Ref. [18]). While this is an important test of QCD, it also
allows data taken at di erent Q2 to be usefully combined
to determine parton distributions. Moreover, the excellent
quantitative agreement with the data indicate that Pauli blocking
e ects are not important at large Q2 since Pauli blocking is not
included in the DGLAP equations.
At extremely small x, the DGLAP evolution loses its validity,
and it needs to be combined with the BFKL resummation of
small-x logarithms to all orders of perturbation theory. Recent
references [22] [23] show the need for this extension in the low
x HERA data and explore the impact for the LHC.
The cross sections for neutral-current electron andmuon deep
inelastic scattering (where the small Z exchange contribution
is ignored) and neutral- and charged-current neutrino deep
inelastic scattering from an unpolarized target are
d2  i
dx dy
=
4 ⇡ ↵2
x yQ2
⌘i
( ✓
1   y   x
2y2M2
Q2
◆
Fi2(x)
+ x y2 Fi1(x) ⌥
✓
y   y
2
2
◆
x Fi3(x)
)
, (8)
where i labels either neutral current (NC) or charged current
(CC) and the exchanged vector boson,  , Z orW±. y = p ·qP ·q =
v
E is the fraction of the lepton’s energy loss in the target rest
frame, and ↵ is the fine structure constant. The sign of the last
term, which is parity violating, is   for antineutrinos and +
for neutrinos. ⌘i is the relative coupling strength for the weak
interaction compared to the electromagnetic interaction.
⌘NC  = 1, (9)
⌘NCZ =
 
GF M2Z
2
p
2 ⇡↵
!2  
Q2
Q2 + M2Z
!2
, (10)
⌘CCW = 4
 
GF M2W
4 ⇡ ↵
Q2
Q2 + M2W
!2
, (11)
where GF is the Fermi constant, MZ and MW the masses of
the neutral and charged weak intermediate vector bosons.
At lowest order in terms of the partons for deep inelastic
scattering, the Ci are just determined by the electroweak inter-
action, and with the approximation of the Callan-Gross relation
that F2 = 2x F1 then
F 2 = x
’
q
e2q [q(x) + q¯(x)] , (12)
where ei are the appropriate electric charges of each quark
flavor. For incident ⌫¯ on a proton
FW
 
2 = 2 x
⇥
u(x) + d¯(x) + s¯(x) + c(x)⇤ , (13)
FW
 
3 = 2
⇥
u(x)   d¯(x)   s¯(x) + c(x)⇤ . (14)
In these expressions, weak quark flavor mixing (Cabbibo-
Kobayashi-Maskawa mixing) and quark mass threshold e ects
have been ignored. To obtain the structure functions for an
incident ⌫, interchange d with u and s with c and similarly
interchange the antiquark flavors. Based on charge symmetry,
that the masses of the u and d quarks are much lighter than
FIG. 11: The difference of sea antiquarks momentum distri-
butions, d¯− u¯, from
VIII. SUMMARY AND DISCUSSION
Application of some model Hamiltonians to light front
wave functions of hadrons should have been done long
time ago. Yet it is just starting, with the model presented
in this paper still being (deliberately) rather schematic.
We follow the approach of Ref.[7], with the Hamilto-
nian including three terms: (i) the “constituent” light
quark effective masses; (ii) the confinement term in har-
monic form; and (iii) local 4-quark NJL-type interaction,
here reduced to its ’t Hooft version. Its aim is to extend
the model from meson to baryon 3-quark states, then to
5-quark states, and finally to the mixing between the two
sectors.
For this pil t study we make significa simplificatio
of the model. We completely ignore transverse motion in-
side the hadrons, focusing on wave functions as a function
of longitudinal momenta. We reduce the local 4-fermion
NJL-type effective interaction to that coming from gauge
topology, believed to be the dominant part.
We have demonstrated that this simplified model does
qualitatively describe the main features of meson and
baryon mass splittings. The pion can become massless,
while the η′ is heavier than the ρ meson. The nucleon is
lighter than ∆ baryon, because of the attractive spin-zero
ud diquark channel. All of this is already known for quite
some time, from Euclidean approaches such as instanton
liquid model and lattice QCD.
Our main finding are however not the hadronic masses,
but the light-front wave functions. We have shown that
local 4-fermion residual interaction does indeed modify
meson and baryon wave in a very substantial way. In [7]
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it was shown that the pi and ρ meson have very differ-
ent wave functions. We now show that it is also true for
baryons: the proton and the ∆ have qualitatively differ-
ent wave functions. The imprint left by strong diquark
(ud) correlations on the light-front wave functions is now
established. We furthermore found evidences that Nu-
cleon resonances show features of “quantum chaos” in
quark motion.
We also made the first steps toward the “un-
quenching” the light-front wave functions, estimating
multiple matrix elements of the mixings between 3-q and
5-q (baryon-pentaquark) components of the nucleon wave
function. This puts mysterious spin and flavor asymme-
tries of the nucleon sea inside the domain of consistent
Hamiltonian calculation.
Now, going to discussion part, let us point out sev-
eral directions in which the model itself, as well as the
calculations presented, can be improved.
As technical issues are concerned, the most direct (but
important) generalization of this work would be to repeat
these calculation in significantly larger functions space.
In particular , one needs to restore dependence of the
wave function on transverse motion, and on explicit spin
states of the quarks.
It would be just a straightforward exercise to gener-
alize this work to strange mesons and baryons. We al-
ready discussed (around Fig.1) that (u¯u)(d¯d) interaction
includes comparable contributions from diagrams (b) and
(c), while (s¯s)(d¯d), (u¯u)(s¯s) only have the diagram (d):
light quark masses are too small to include sizable analogs
of the diagram (b). Therefore SU(3)f breaking is ex-
pected to be substantial.
As for the model, in its current form we only get a
schematic understanding of multi-quark correlations in
the LFWFs. One can use instead a more realistic NJL-
type interactions, as used in modern PNJL studies, or
in works including its functional renormalization group
flow, e.g. [24]. Yet, the main thing which needs improve-
ment is to complement current local form of the 4-fermion
interaction by a form with certain realistic formfactors.
Even original NJL model had a cutoff parameter Λ, above
which the interaction no longer exists. In the instanton
liquid version, the formfactors have the form ∼ exp(−pρ)
where ρ ∼ 1/600MeV was the instanton size. The cur-
rent model use purely local form, assuming that topolgi-
cal solitons are small compared to hadronic sizes.Yet one
needs these formfactors, to be perhaps able to finally find
good convergence in the functional space of harmonics.
Needless to say, many applications of the LFWFs we
did not even touched. For example, one can calculate
cross sections of various exclusive processes, e.g. electro-
magnetic formfactors or large angle scattering. Perhaps,
one should only do so when the model used become more
realistic and quantitative.
Finally, a comment about our general goal of bridging
the nonperturbative models with observed PDFs and per-
turbative evolution. The pQCD evolution of the baryon
wave functions can be included if needed, as (matrix of)
anomalous dimensions have been calculated quite some
time ago [15]. The multibody wave functions, if known,
allows to do more than just predict the PDFs: one may
in particular evaluate the matrix elements of the higher-
twist operators. So far, the only effort in this direction
we are aware of, is Ref[25] in which 4-body q3g wave
functions were derived and used for twist-3 estimates.
Comparing their properties with experiment at medium
Q2, would eventually provide a satisfactory “bridge” be-
tween the perturbative and nonperturbative views on the
hadronic structure.
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Appendix A: The 2-body LFWFs for pion, rho and
eta’ mesons
The approximate form of three mesonic wave functions
are given below. The measure times their squares is plot-
ted in the Fig.2. The only comment is about convergence
of the series: the first one, for ρ clearly shows sign of
convergence, as the maximal coefficient is at the middle
term. The pion seems to have a singularity at the ends
points, while eta’ has zero.
ψρ(s) ≈ −1.56263 + 13.5307z2 − 55.002z4 (A1)
+138.857z6 − 241.184z8 + 298.688z10 − 261.438z12+
153.563z14 − 53.9465z16 + 8.49524z18
ψpi(s) ≈ −0.727959− 3.13128z2 + 66.7135z4 (A2)
−681.778z6 + 3689.13z8 − 11582.8z10 + 21693.6z12
−23823.4z14 + 14124.3z16 − 3485.37z18
ψη′(s) ≈ −1.77724 + 26.6155z2 − 147.594z4 (A3)
+518.514z6 − 1365.06z8 + 2750.13z10 − 3971.84z12
+3738.27z14 − 2012.73z16 + 465.809z18
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Appendix B: The 3-body LFWFs for nucleon and
Delta baryons
The 25 lowest harmonics shown in Fig.7 correspond to
the following set of the n, l values:
(0, 0), (0, 1), (1, 1), (1, 0), (0, 2), (1, 2), (2, 2), (2, 0),
(2, 1), (0, 3), (1, 3), (2, 3), (3, 3), (3, 2), (3, 1), (3, 0),
(0, 4), (1, 4), (2, 4), (3, 4), (4, 4), (4, 3), (4, 2), (4, 1), (4, 0)
The functional set is defined in (24)
Approximate polynomial form of the light front wave
functions of the nucleon and Delta baryons, in s, t vari-
ables
ψN ∼ −2.34 + 11.7t+ 43.5t2 − 4.78t3 − 48.7t4+
s4(−26.2 + 16.8t+ 316.t2 + 14.2t3 − 523.t4) (B1)
+s(7.98− 29.3t+ 31.4t2 + 115.t3 − 97.3t4)
+s3(−12.4 + 57.4t+ 45.t2 − 169.t3 − 30.t4)+
s2(22.3− 32.t− 239.t2 − 11.2t3 + 347.t4)
ψ∆ ≈ −12.7− 23.1t+ 39.9t2 + 36.2t3 − 39.5t4+
+s2(39.2 + 69.9t− 121.t2 − 109.t3 + 120.t4)+
+s4(−28.1− 49.4t+ 86.9t2 + 78.0t3 − 86.3t4) (B2)
Appendix C: Models for nucleon LFWF used by
Chernyak, Ogloblin and Zhitnitsky
In the paper [19] one finds usage at least three differ-
ent nucleon LFWFs, which came form different usage of
QCD sum rules method in 1980’s. For definiteness, we
reproduce it here
NIJ = 23.814x
2
1 + 12.978x
2
2 + 6.174x
2
3 + 5.88x3 − 7.098
NKS = 20.16x
2
1+15.12x
2
2+22.68x
2
3−6.72x3+1.68(x1−x2)−5.04;
NJ = 18.06x
2
1 + 4.62x
2
2 + 8.82x
2
3 − 1.68x3 − 2.94 (C1)
However, for purpose of comparison we used only one
of them, NIJ , in Fig.6, since they are all qualitatively
similar.
Appendix D: The 5-body LFWF of the lowest
pentaquark
For definiteness, we indicate the specific set of 5-body
wave functions used. In the notations of (17) The set of
states (l,m, n, k) used in this section contains the follow-
ing states for which l +m+ n+ k < 4, 35 in total
(0, 0, 0, 0), (1, 0, 0, 0), (0, 1, 0, 0), (0, 0, 1, 0), (0, 0, 0, 1),
(1, 1, 0, 0), (1, 0, 1, 0), (1, 0, 0, 1), (0, 1, 1, 0), (0, 1, 0, 1),
(0, 0, 1, 1), (2, 0, 0, 0), (0, 2, 0, 0), (0, 0, 2, 0), (0, 0, 0, 2),
(0, 1, 1, 1), (1, 0, 1, 1), (1, 1, 0, 1), (1, 1, 1, 0), (2, 1, 0, 0),
(2, 0, 1, 0), (2, 0, 0, 1), (1, 2, 0, 0), (0, 2, 1, 0), (0, 2, 0, 1),
(1, 0, 2, 0), (0, 1, 2, 0), (0, 0, 2, 1), (1, 0, 0, 2), (0, 1, 0, 2),
(0, 0, 1, 2), (3, 0, 0, 0), (0, 3, 0, 0), (0, 0, 3, 0), (0, 0, 0, 3)
The quark mass and confinement terms of the Hamilto-
nian, after diagonalization, produced the following mass
spectrum (in GeV 2):
M25q ≈ 13.9‘, 13.7, 12.4, 12.2, 11.0, 10.9, 10.9, 10.8, 10.6,
10.6, 10.4, 10.3, 10.3, 10.3, 10.3, 10.1, 10.0, 9.97,
9.90, 9.76, 8.60, 8.20, 8.14, 8.13, 8.04, 8.02, 7.89,
7.76, 7.71, 7.64, 5.16, 5.05, 4.94, 4.84, 4.04 (D1)
The WF of them we will not present except of the
lowest (the last). Its approximate form is
ψpenta = 1.− 1.21t3 + 1.61u− 0.519u2 − 2.03u3+
s2(−1.79 + 0.0622t+ 0.177u+ 0.248w)+
t2(−1.40 + 0.265u+ 0.341w) + 1.46w−
0.488uw + 0.510u2w + 0.835w2+
0.194uw2 − 2.81w3+ (D2)
t(1.19− 0.117u+ 0.059u2 − 0.18w− 0.018uw + 0.074w2)
where harmonics with smaller coefficients are neglected.
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Appendix E: The LFWF in the 5-quark sector of the
nucleon and Delta baryons
The 5-quark “tails” of the nucleon and the Delta
baryons we calculated has (in arbitrary normalization)
the followiing wave functions
ψ5qN ≈ −0.88− 1.08s3 + 2.89t3+ (E1)
3.55u− 4.66u2 + +
t2(2.46− 4.65w)+
s2(−0.44− 0.42t+ 3.9u− 1.83w)−
0.40w − 3.3uw + 9.2u2w+
4.45w2 − 7.4uw2 − 1.w3+
t(0.94− 4.32u− 2.68u2 − 3.12w+
10.1uw) + s(1.86 + 1.96t2−
1.914u+ t(0.25− 2.48u)
−7.0w + 4.58uw + 5.36w2)
and
ψ5q∆ ≈ 1.78− 2.80s3 + 7.49t3− (E2)
6.54u+ 3.33u2 + s2(3.50− 1.09t
+0.91u− 4.73w)− 8.25w + 20.1uw
−1.71u2w + 11.5w2 − 19.2uw2−
2.57w3 + t2(−5.35 + 1.19w) + t(−1.09 + 4.66u−
6.91u2 − 0.96w + 1.44uw)+
s(0.05− 0.20t+ 0.40t2 − 0.21u+
2.61w + 0.35uw − 1.08w2)
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